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CROUPOUS  AND  CATARRHAL  PNEUMONIA. 

By  EDWIN  E.  GRAHAM,  M.  D. 


CROUPOUS  PNEUMONIA. 

General  Considerations. 

The  treatment  of  croupous  pneumonia  must  necessarily  be  influ- 
enced by  our  opinion  of  its  causation  and  pathology.  Exposure  to 
cold,  the  excessive  use  of  alcohol,  improper  nourishment,  bad  hygienic 
surroundings,  nervous  shock,  severe  injuries,  or  any  cause  that  depresses 
the  vital  forces,  predisposes  the  individual  to  pneumonia.  Certainly, 
unless  we  accept  this  explanation  of  its  origin,  the  exciting  cause  of 
many  cases  of  pneumonia  must  remain  in  doubt. 

On  the  other  hand,  from  the  studies  of  bacteriologists  it  would 
appear  that  croupous  pneumonia  is  not  invariably  due  to  a single  cause, 
and  that  cases  differing  neither  in  symptoms,  physical  signs,  nor  post- 
mortem lesions  may  originate  under  quite  different  conditions.  Never- 
theless, after  carefully  considering  all  the  circumstances,  the  weight  of 
evidence  clearly  tends  to  the  belief  that  the  lung  inflammation  probably 
depends  on  an  antecedent  change  about  which,  histologically,  we  as  yet 
know  nothing.  Thus  pneumonia — or  rather  the  processes  in  the  lung 
which  have  previously  been  so  called — occupy  but  a subordinate  place 
in  a series  of  phenomena  of  which  the  lung-changes  are  only  a part. 
It  does  not,  however,  come  within  the  scope  of  this  paper  to  discuss 
this  aspect  of  the  subject.  All  must  admit,  however,  that  as  regards 
the  bacteriology  of  pneumonia  there  is  as  yet  scarcely  sufficient  evidence 
to  establish  the  dependence  of  the  disease  upon  one  specific  germ. 

Whatever  opinion  we  may  hold  as  to  the  causation,  it  must  be 
admitted  that  in  the  typical  form  of  the  disease  manifestations  of 
inflammation  in  the  pulmonary  structure  are  uniformly  present. 
Pneumonia,  unlike  other  inflammations,  is  seldom  produced  by  arti- 
ficial means,  nor  have  we,  as  is  usual  with  inflammations  in  other  or- 
gans, a definite  line  of  symptoms  following,  pari  passu,  the  progress 
of  the  inflammation  in  its  full  extent  and  severity.  The  physical 
signs  of  consolidation  may  not  develop  until  several  days  after  the 
appearance  of  the  pyrexia,  and  the  ratio  of  fever  and  area  of  lung 
involved  is  often  far  from  constant.  Considerations  such  as  these, 
together  with  the  knowledge  that  inoculation  has  been  successful  in 
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exciting  the  disease  in  animals,  such  as  mice,  guinea-pigs,  and  rabbits, 
and  that  no  affection  due  to  a local  cause  produces  symptoms  so  definite 
in  point  of  time  as  croupous  pneumonia,  are  opposed  to  the  view  that 
pneumonia  is  nothing  more  than  a local  inflammation. 

Realizing,  then,  that  we  do  not  have  to  contend  with  an  inflamma- 
tion, but  rather  with  a constitutional  disease,  and  one,  moreover,  of 
comparatively  short  duration,  we  readily  adopt  an  expectant  treatment, 
ever  alert,  interfering  only  when  necessary,  and  not  seeing  in  the  mere 
name  of  the  disease  any  special  indications  for  treatment.  The  tendency 
in  all  acute  infectious  diseases  is  toward  cure,  and  the  physician’s  duty 
is  clearly  to  sustain  life  until  recovery  takes  place.  Each  ease  must  be 
treated  by  itself,  the  prognosis  in  any  given  case  often  largely  depend- 
ing upon  the  skill  the  physician  employs  in  combating  each  indication 
as  it  arises.  One  point,  however,  must  always  be  remembered — namely, 
that  all  measures  which  tend  to  depress  the  heart  must,  whenever 
practicable,  be  avoided. 

To  just  what  extent  we  can  influence  the  natural  progress  of  pneu- 
monia or  hasten  its  usual  course  is,  however,  uncertain.  But  we  can 
often  assist  our  patients  through  critical  periods  of  the  disease  and 
moderate  the  intensity  of  the  attack  by  relieving  any  special  symptoms 
as  they  arise.  It  is  quite  possible,  indeed,  to  render  valuable  aid  in 
every  stage  of  the  affection.  In  the  first  stage  the  pain  may  be 
relieved  and  the  pyrexia  or  delirium  lessened.  During  the  second 
stage  the  dyspnoea,  heart-failure,  or,  in  fact,  any  dangerous  symptom 
that  may  arise,  can  be,  at  least  to  a certain  extent,  influenced.  The 
treatment  in  this  stage  is  mainly  directed  to  promoting  resolution,  com- 
bating symptoms,  and  supporting  the  powers  of  life. 

Bloodletting  is  therefore  rarely  admissible  in  the  second  stage,  and 
all  but  mild  laxatives  are  contraindicated,  as  it  is  now  clearly  impos- 
sible by  either  of  these  measures  to  remove  the  solid  inflammatory 
exudate.  Tartar  emetic,  as  used  by  Laennec,  at  this  stage  can  only  be 
harmful.  Blisters,  except  in  those  instances  where  resolution  is  delayed, 
should  not,  as  a rule,  be  employed.  The  tincture  of  iodine,  as  advised 
by  Flint,  will  excite  all  the  counter-irritation  desirable.  Opium  must 
also  at  this  period  be  used  with  caution,  as  accumulations  of  mucus  may 
be  present  in  the  bronchial  tubes,  and  opium  by  checking  cough  increases 
the  dyspnoea. 

Expectorants  are  only  occasionally  indicated  : they  exert  little  or  no 
influence  upon  the  exudate,  though  they  may  be  beneficial  if  a con- 
siderable amount  of  bronchitis  is  present.  The  great  danger  at  this 
period  is  not  from  the  lungs,  but  from  a failure  of  the  heart  and  vital 
forces.  Hence  a supporting  plan  of  treatment  is  indicated : these 
measures  should,  moreover,  be  instituted  before  marked  symptoms  of 
failure  of  the  vital  powers  are  noticed.  Otherwise  it  may  be  too  late. 


GENERA  L CONSIDERA  TI ONS. 


587 


In  the  stage  of  resolution  stimulants  and  tonics  are  most  useful.  Sup- 
porting measures  embrace  stimulants,  tonics,  nourishment,  and  spong- 
ing, the  latter  being  not  only  a sedative,  but  a tonic  to  the  nervous 
system.  During  the  third  stage  convalescence  is  usually  rapid.  If 
resolution  is  tedious,  occasional  blisters,  the  iodides — especially  the 
iodide  of  ammonium — and  cod-liver  oil  will  be  found  of  service. 
Complications  must  be  treated  if  necessary.  Leeching  and  blistering 
are  of  doubtful  utility  in  children,  while  ipecac  in  small  doses  and 
stimulating  expectorants  are  of  more  service  than  in  adults.  In  chil- 
dren and  adults  the  ordinary  cotton  jacket  answers  a very  useful  pur- 
pose, protecting  the  chest  from  becoming  chilled  by  exposure  during 
diaphoresis.  In  young  children  the  condition  of  the  bowels  should  be 
carefully  watched. 

The  diet  in  pneumonia  should  be  light,  nourishing,  and  easy  of  diges- 
tion. Care  must  be  taken  that  too  large  a quantity  is  not  forced  upon 
a weakened  stomach,  lest  nausea  and  vomiting  ensue  and  the  patient 
be  injured  rather  than  benefited.  Anxiety  to  preserve  the  patient’s 
strength  by  large  quantities  of  nourishment  has  undoubtedly  often  led 
to  this  error  of  over-feeding.  The  diet  should  be  regulated,  as  far  as 
is  possible,  by  the  patient’s  own  tastes  and  desires.  Milk-punch, 
egg-nog,  mutton  or  chicken  broth,  beef-tea,  beef-juice,  or  beef  pep- 
tonoids  will  in  the  majority  of  cases  answer  the  purpose  admirably. 
If  a coated  tongue,  nausea,  anorexia,  slight  jaundice,  epigastric  uneasi- 
ness, and  constipation  are  present — i.e.  symptoms  of  a mild  gastric 
and  duodenal  catarrh — the  condition  will  only  be  aggravated  by 
forcing  upon  the  patient  nourishment  which  the  stomach  is  utterly 
unable  to  digest.  A mild  laxative,  such  as  calomel,  with  cracked  ice, 
iced  carbonated  waters,  or  iced  champagne,  and  liquid  nourishment  in 
small  quantities  every  two  or  three  hours,  will  usually  quickly  relieve 
the  digestive  disturbance  and  allow  of  larger  quantities  of  nourishment 
being  assimilated. 

The  room  should  be  large  and  well  ventilated,  lighted  to  suit  the 
wish  of  the  patient,  the  temperature  about  70°  F.,  and  the  air  kept  moist 
by  the  occasional  use  of  a steam  atomizer  or  other  means.  All  noise 
or  loud  talking  should  be  interdicted,  and  if  possible  the  physician 
and  nurse  be  the  only  attendants.  The  patient  should  be  assisted  in 
all  his  movements,  and  kept  in  as  comfortable  a position  as  possible. 

In  order  that  our  treatment  of  pneumonia  should  correspond  with 
the  modern  view  of  its  pathology,  the  so-called  antiphlogistic  method 
— bloodletting — as  a means  of  cure  must  be  abandoned,  only  employing 
•it  if  certain  definite  conditions  are  present.  For  the  same  reason  large 
doses  of  tartar  emetic  should  no  longer  be  prescribed,  and  indiscrimi- 
nate blistering,  especially  in  the  early  stages,  must  be  strongly  con- 
demned. 
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It  must  not  be  forgotten  that  uncomplicated  pneumonia  of  moderate 
intensity  will  usually,  in  a vigorous  patient,  if  untreated,  end  in 
recovery.  In  fact,  uncomplicated  pneumonia  in  robust  subjects  requires 
little  or  no  treatment.  In  asthenic  cases  the  employment  of  stimulants, 
nourishing  food,  and  tonics  may,  however,  be  necessary  from  the 
onset  of  the  attack.  Digitalis  may  be  needed  to  stimulate  the  heart’s 
action,  or  veratrum  viride  may  be  required  to  slow  its  beat. 

Absolute  rest  in  bed  is  necessary.  The  patient  should  for  the 
necessary  examinations  of  the  chest  preferably  be  turned  from  side 
to  side  rather  than  be  raised  up  in  bed.  This  is  especially  import- 
ant if  the  first  sound  of  the  heart  is  weak  and  the  pulse  rapid  or 
irregular.  The  application  of  leeches,  wet  cups,  hot  flaxseed  poul- 
tices, or  cold  compresses  will  relieve  the  pain  in  the  side.  Dry 
cups  applied  to  the  chest  will  at  least  temporarily  relieve  dyspnoea 
and  oedema ; and  a cotton  jacket,  especially  if  covered  with  oiled  silk, 
such  as  is  commonly  employed  in  the  large  hospitals  of  Philadelphia, 
will  both  protect  from  draughts  and  be  a source  of  comfort. 

It  has  seemed  to  the  writer  that  a clearer  exposition  of  the  treat- 
ment of  croupous  pneumonia  would  be  possible  by  specifying,  as  has 
been  done  on  the  previous  pages,  the  general  considerations  of  treat- 
ment, followed  by  special  lines  or  methods  which  are  only  to  be 
employed  when  certain  symptoms  or  conditions  are  present.  What 
has  already  been  written  will  suffice  in  the  majority  of  instances  for 
the  management  of  uncomplicated  cases.  Often,  however,  our  treat- 
ment must  be  directed  against  one  certain  symptom,  as  pyrexia  or  a 
condition  of  collapse.  These  we  will  now  proceed  to  discuss. 

Treatment  of  Symptoms. 

Pain. — The  pain  which  is  due  to  the  accompaning  pleurisy  is  not 
uncommonly  quite  severe.  It  tends  to  prevent  sleep,  and  bv  increas- 
ing the  superficial  character  and  rapidity  of  the  respirations  aggravates 
the  dyspnoea  and  prevents  the  oxygenation  of  the  blood.  Either  hot  or 
cold  applications  are  here  beneficial,  and  the  employment  of  cold  has  the 
special  advantage,  as  we  will  see  later,  of  controlling  the  pyrexia.  Heat 
may  be  employed,  either  in  the  dry  form,  as  hot  cotton  wadding,  hot 
flannel  cloths,  or  hot-water  bag ; or  moist,  as  flaxseed  poultices,  and 
finally  by  means  of  cloths  wrung  out  in  hot  water  or  turpentine  stupes. 
Cold  may  be  applied  by  means  of  ice-bags,  compresses,  or  the  local  use 
of  ether.  The  relief  afforded  by  these  methods  is,  however,  apt  to  be 
transient,  and  if  the  pleuritic  pain  is  severe  local  abstraction  of  blood 
by  wet  cups  or  leeches  will  often  be  found  of  benefit.  If  this  fails, 
a hypodermic  injection  of  morphine  may  be  given  at  the  seat  of  pain, 
or  Dover’s  powder  in  doses  of  5 grains  may  be  administered  every 
three  or  four  hours.  The  employment  of  opiates  for  this  condition 
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should,  however,  if  possible,  be  avoided.  Ringer 1 considers  morphine 
injections  to  be  rarely  required  unless  the  suffering  is  severe  or  per- 
sistent, An  iced  poultice,  as  suggested  by  Hare,2  is  both  a neat  and 
ready  manner  of  applying  cold  for  this  purpose.  The  same  author 
also  advises  a small  blister  applied  near  the  painful  spot  or  on  the 
back  near  the  spine.  Niemeyer  strongly  advocates  cold  compresses 
renewed  every  five  minutes  j he  says  : l<  In  almost  all  cases,  even  after 
a few  hours,  the  patients  assure  me  that  they  feel  a material  relief.” 
Leeching,  followed  by  hot  fomentations,  with  the  administration  of 
sul phonal  or  chloral,  may  procure,  according  to  Sturges  and  Cou- 
pland,3 some  hours  of  freedom  from  pain  and  induce  refreshing 
sleep. 

Cough  may  be  an  annoying  symptom,  especially  in  the  first  and 
third  stages  of  pneumonia.  When  present  to  any  greater  extent  than 
is  compatible  with  the  existing  bronchitis,  inhaling  the  spray  from 
an  ordinary  steam  atomizer  is,  as  the  author  can  testify  from  personal 
experience,  of  decided  benefit ; even  keeping  the  air  of  the  room  moist 
by  steam  is  helpful.  Sturges  and  Coupland  recommend  the  same  means 
of  procedure  for  cough  as  they  employ  for  the  relief  of  pain.  Carbo- 
nate of  ammonium,  with  minute  doses  of  morphine  (-^  grain),  is  often 
of  benefit.  Stimulating  expectorants  should,  however,  be  avoided  un- 
less considerable  bronchial  catarrh  is  present.  Where  expectoration  is 
difficult  from  great  viscidity  of  the  sputum,  alkalies  are  of  service.4 

Sleeplessness  is  usually  due  to  either  pain,  cough,  dyspnoea,  or 
prostration,  and  if  possible  should  be  overcome  by  removing  these 
causes  rather  than  by  the  employment  of  narcotics.  The  measures  and 
remedies  suggested  for  the  relief  of  pain  or  cough  will  then  largely 
accomplish  our  object.  Sleeplessness  due  to  prostration  is  best  treated 
by  liquid  nourishment  given  in  small  quantities  frequently  repeated,  to 
which  a small  quantity  of  wine  may  be  added,  the  wine  being  given 
not  so  much  for  its  stimulating  qualities  as  for  its  tonic  action  on  the 
stomach  and  the  resulting  aid  to  digestion.  Most  English  authors 
condemn  the  practice  advocated  by  some  of  our  best  American  writers 
and  teachers  of  keeping  the  patient  fully  under  the  influence  of  opium 
to  procure  sleep,  claiming  that  narcotism  which  causes  prolonged 
sleep  is  unrefreshing  and  often  followed  by  increased  discomfort  and 
dyspnoea.  If  we  admit  that  sleeplessness  is  usually  caused  by  the  con- 
ditions above  named,  it  certainly  seems  more  rational  to  counteract 
these  causes  than  to  stupefy  our  patient  with  opium.  If,  however, 
these  measures  fail,  chloral  in  one  full  dose  guarded  by  digitalis,  or 
morphine  also  given  in  one  full  dose,  may  be  required 

1 Handbook  of  Therapeutics , 12th  ed.  p.  495. 

2 Practical  Therapeutics,  2d  ed.  p.  320.  3 Pneumonia,  2d  ed.  p.  409. 

4 Loomis,  Pepper’s  System  of  Med.,  p.  348. 
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Pyrexia. — Not  uncommonly  the  pyrexia  in  pneumonia  reaches  such 
a height  that  the  life  of  our  patient  is  threatened,  the  danger  coming 
more  from  the  heart  and  train  of  nervous  phenomena  which  the  pyrexia 
induces  than  from  the  fever  itself,  although  this  has  necessarily  an 
injurious  effect  upon  the  organism.  Undoubtedly,  the  safest  and  most 
reliable  means  of  reducing  this  pyrexia  or  hyperpyrexia  is  by  the  ex- 
ternal application  of  cold.  It  must,  however,  be  borne  in  mind,  as  Lie- 
bermeister 1 has  shown,  that  most  is  to  be  expected  from  cold  in  pneu- 
monia when  the  area  of  lung  affected  is  small.  The  value  of  anti- 
pyretic treatment  is  clearly  shown  by  Jurgen  sen 2 at  the  Basle  Clinic. 
Under  the  usual  routine  treatment  from  1839  to  1866,  in  652  cases 
the  mortality  was  25.2  per  cent.  From  1867  to  1871,  antipyretic  treat- 
ment in  230  cases,  the  mortality  was  16.5  per  cent.  Fismer,  comparing 
this  same  series  of  cases  treated  antipyretically  with  230  patients  treated 
by  a non-antipyretic  plan,  shows  a mortality  which  closely  resembles 
the  first.  From  1858  to  1866,  in  230  cases  with  non-antipyretic 
treatment  the  mortality  was  26.1  per  cent.;  from  1867  to  1871 
with  antipyretic  treatment  the  mortality  was  16.5  per  cent. 

The  objection  to  the  cold  bath — namely,  that  for  a time  at  least 
extra  work  is  thrown  upon  the  heart  by  the  contraction  of  the 
peripheral  vessels  due  to  the  stimulus  of  cold — might  seem  at  first 
to  be  a grave  one.  Practically,  however,  such  is  not  the  case.  To 
counteract  this,  stimulants  should  always  be  given  before  and  after 
the  cold  bath — before,  for  the  reason  just  stated;  after,  because 
the  temperature  often  continues  to  fall  for  twenty  to  thirty  min- 
utes after  the  bath  has  been  discontinued,  and  great  depression, 
or  even  collapse,  has  at  times  been  threatened.  This  is  well  rep- 
resented in  a case  of  acute  rheumatism  complicated  by  pneumonia 
treated  by  Dr.  Wilson  Fox,3  the  temperature  being  reduced  from  110° 
to  97.4° — i.  e.  12.6° — in  one  and  a half  hours  by  a bath  of  forty-five 
minutes’  duration.  The  patient  having  been  removed  from  the  bath 
when  the  temperature  reached  103.6°,  the  temperature  fell  in  the  fifty 
minutes  following  her  removal  to  97.4° — L e.  6.2°.  External  heat 
and  brandy  were  sufficient  to  cause  prompt  reaction,  and  the  patient 
recovered. 

The  temperature  of  the  bath  should  be  from  75°  to  85°  F. ; it  may, 
however,  be  necessary  to  lower  this  by  the  addition  of  ice  or  iced  water. 
In  Dr.  Fox’s  case,  for  instance,  the  bath  was  reduced  to  a temperature 
of  63°  F.,  and  Jorgensen4  has  lowered  the  water  of  the  bath  even  in 
children  to  42.8°  F.  and  41°  F.  with  good  results.  This  reduction  is 

1 Handbook  of  Therapeutics,  vol.  ii.  p.  159. 

2 Ziemssen’s  Cyclopaedia,  vol.  v.  p.  161. 

3 Treatment  of  Hyperpyrexia,  by  Wilson  Fox,  p.  5. 

4 Ziemssen’s  Cyclopaedia,  vol.  v.  p.  163. 


TREATMENT  OF  SYMPTOMS. 


591 


rarely  necessary.  During  the  bath  the  rectal  temperature  should  be 
taken  every  five  minutes.  The  duration  of  the  bath  depends  upon  the 
rapidity  with  which  the  pyrexia  is  lessened ; usually  it  varies  from 
seven  to  forty-five  minutes.  It  is  not  often  necessary  to  repeat  this 
treatment  more  than  twice  or  three  times  in  twenty-four  hours.  In 
sthenic  uncomplicated  cases  the  patient  should  be  placed  in  the  bath 
when  the  fever  reaches  103°  F.,  and  removed  when  the  thermometer 
registers  100°  F.  In  asthenic  cases  it  is  wiser  to  discontinue  the  bath 
when  the  patient’s  rectal  temperature  reaches  101°  F.  Under  no  cir- 
cumstances should  it  be  continued  until  the  temperature  reaches  the 
normal  point.  In  asthenic  cases  baths  at  a temperature  of  77°  F.  to 
78°  F.,  administered  for  twenty  to  thirty  minutes  daily  between  four 
and  seven  A.  M.,  together  with  the  giving  of  quinine,  has  in  the  hands 
of  Jurgensen  produced  excellent  results.  The  cold  bath  has,  notwith- 
standing its  advocacy  by  many  prominent  American  physicians  and  the 
lessened  mortality  following  its  use,  never  become  popular  in  this  coun- 
try. This  is  probably  due  to  the  fact  that  it  requires  portable  tubs  and 
skilled  attendants  ; like  Brand’s  treatment  of  typhoid  fever,  it  is  more 
applicable  to  hospital  than  to  private  practice. 

Compresses  or  cloths  wrung  out  in  iced  water,  renewed  every*  five 
minutes  and  applied  to  the  chest,  especially  upon  the  side  where  the 
consolidation  exists,  are,  except  when  extensive  bronchitis  is  present, 
among  our  best  means  for  reducing  pyrexia.  They  should  be  discon- 
tinued when  the  thermometer  registers  101°  or  100°  F.,  as  the  tempera- 
ture will  often  continue  to  fall  after  their  removal.  From  a consider- 
able experience  with  this  method  of  applying  cold  the  author  can  state 
that  good  results  may  confidently  be  expected  from  it.  Heart-failure 
is  not  produced,  if  care  be  taken  not  to  make  the  applications  over  the 
prsecordial  region ; the  nervous  system  is  not  depressed,  but  steadied ; 
and  diminished  pain,  with  sleep,  often  follows  its  employment.  The 
good  effects  are  due,  in  the  writer’s  opinion,  not  so  much  to  any  local 
action,  as  suggested  by  Niemeyer,  but  to  the  reduction  of  the  pyrexia. 
The  ice-bag  as  employed  by  Dr.  D.  B.  Lees  is  an  admirable  manner 
of  applying  cold  to  the  chest,  and  seems  to  act  especially  well  with 
children,  probably  from  the  fact  that  it  is  easy  to  apply  and  covers  in 
the  young  a large  portion  of  the  chest. 

The  use  of  the  wet  pack  has  been  strongly  urged  by  many  competent 
observers,  but  it  necessitates  so  much  disturbance  of  the  patient  that 
while  it  may  answer  a useful  purpose  it  is  decidedly  inferior  to  the  cold 
bath  or  compresses.  Before  leaving  the  subject  of  cold  applications  it 
should  be  mentioned  that  reduction  of  pyrexia  by  baths,  compresses, 
or  pack  should  be  employed  with  care  in  the  weak  and  aged,  as  we 
are  here  more  likely  to  meet  with  prostration  and  collapse  during 
or  following  their  use. 
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1 lie  majority  of  American  physicians  do  not  regard  with  favor  the 
use  of  antipyretic  drugs,  fearing  their  well-known  depressing  action  on 
the  heart.  Quinine  in  doses  of  20  to  40  grains,  repeated  if  necessary 
in  two  hours,  has,  however,  the  powerful  indorsement  of  Loomis. 
Jiirgcnsen  gives  it  in  the  massive  doses  of  77  grains  to  an  adult  and 
15  grains  to  a child  under  one  year,  and  claims  never  to  have  seen  any 
unfavorable  results  from  such  dosage.  He  advises  these  large  quan- 
tities only  after  repeated  cold  baths  have  failed  to  do  more  than  tem- 
porarily reduce  the  pyrexia.  But  as  quinine  in  such  large  amounts  is 
apt  to  cause  vomiting,  and  the  wished-for  reduction  in  temperature  does 
not  occur  until  from  four  to  seven  hours  after  the  administration,  its 
use  is  hardly  to  be  commended.  Neither  Bartholow  nor  Osier  favors 
quinine  as  an  antipyretic.  Antipyrine,  both  on  account  of  its  sedative 
action  on  the  nervous  system  and  its  well-known  apyrexial  properties 
is  advocated  by  J.  C.  Wilson.1 2  The  author  has  used  antipyrine  in 
5-grain  doses  guarded  by  3 grains  of  sulphate  of  quinine,  repeated  if 
necessary  every  half  hour  until  three  doses  were  administered,  and  has 
in  a limited  number  of  cases  seemed  to  obtain  the  effects  of  the  anti- 
pyretic without  its  usual  depressing  results. 

Dyspnoea. — The  dyspnoea  which  occurs  in  pneumonia,  while  in  the 
main  due  to  the  large  portion  of  pulmonary  structure  rendered  useless 
by  the  inflammatory  exudate,  may  be,  and  often  is,  aggravated  by 
other  causes.  The  pain  of  pleurisy  by  making  the  respirations  shallow 
increases  their  frequency.  Emphysema  or  cardiac  dilatation  if  present 
adds  greatly  to  the  distress,  and  abdominal  distension,  from  the  pres- 
ence of  flatus  or  liquid,  may  increase  the  already  existing  shortness 
of  breath.  In  cases  in  which  the  pleuritic  stitch  aggravates  the 
dyspnoea,  the  treatment  of  this  pain,  as  already  outlined  in  a pre- 
vious page,  should  be  followed.  If  extreme  dyspnoea,  threatening 
asphyxia,  coincides  with  irregular  cardiac  action,  weak  pulse,  and 
decided  blueness  of  lips  and  finger-tips,  together  with  the  physical  signs 
of  extensive  pulmonary  oedema  and  congestion,  bleeding3  from  the 
arm  to  the  extent  of  eight  to  twelve  ounces  will  afford  at  least  tempo- 
rary relief  and  give  an  opportunity  for  the  exhibition  of  stimulants. 
Turpentine  stupes  or  mustard  applied  to  the  chest  will  often  be  found 
of  benefit.  Cold  compresses  are  strongly  urged  by  Niemeyer3  for  the 
relief  of  dyspnoea,  and  in  the  croupous  pneumonia  of  children  they  are 
especially  recommended  by  Ziemssen.  Dry  cups  have  in  the  hands  of 
the  writer  often  given  marked  relief.  Ethyl  iodide,  20  to  30  minims 
dropped  on  a handkerchief  placed  lightly  over  the  mouth  and  inhaled, 
is  strongly  advocated  by  Bartholow ; and  strychnine,  both  on  account, 

1 Medical  News,  Philada.,  Dec.  20,  1890. 

2 Loomis,  in  Pepper’s  System  of  Medicine,  p.  346. 

3 Handbook  of  Practical  Med.,  p.  185. 
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of  its  stimulating  power  upon  the  respiratory  centre  and  its  tonic  action 
on  the  heart-muscle,  is  advised  by  Hare.1 

Heart  Failure. — As  the  chief  dauger  of  pneumonia  lies  in  failure 
of  the  heart,  all  drugs  or  measures  which  tend  to  depress  this  organ 
should  be  as  far  as  possible  excluded  from  the  treatment.  Absolute 
rest  and  quiet  in  bed  must  be  insisted  upon,  and  the  patient  should  be 
kept  upon  a light,  nourishing,  and  easily-digested  diet,  given  at  fre- 
quent intervals.  Heart  failure  in  pneumonia,  according  to  the  obser- 
vations of  the  author,  occurs  under  two  conditions : First,  by  a paral- 
ysis of  the  right  heart,  caused  by  the  solidification  in  the  lung,  over- 
distension of  the  pulmonary  artery  and  vessels,  and  passive  congestion 
of  the  venous  system,  the  formation  of  heart-clot,  and  the  arrest  of  the 
heart  in  diastole.  Secondly,  a gradual  failure  of  the  heart  as  a whole, 
most  apt  to  occur  in  cases  in  which  the  infection  is  intense,  as  shown 
by  hyperpyrexia,  marked  nervous  phenomena,  great  prostration,  and  a 
general  adynamic  condition.  These  two  conditions  can  easily  be  dis- 
tinguished, not  only  by  their  symptoms,  but  also  by  carefully  studying 
the  cardiac  sounds.  When  paralysis  of  the  right  heart  is  threatened, 
we  have,  in  addition  to  the  signs  of  pulmonary  and  venous  engorge- 
ment, a muffled  first  and  poorly-accentuated  second  sound,  heard  over 
the  area  of  the  pulmonary  valves.  When  the  heart  as  a whole  is  fail- 
ing, we  have,  in  addition  to  the  nervous  phenomena,  all  the  heart- 
sounds  weakened.  The  treatment  of  both  these  conditions  is  in  many 
respects  the  same.  Alcoholic  stimulants  judiciously  applied  are  undoubt- 
edly the  best  means  at  our  disposal  for  combating  both  these  forms  of 
cardiac  failure.  But  alcohol  must  be  given  with  discretion : the  first 
sound  of  the  heart  is  a much  better  indication  for  or  against  stimula- 
tion than  the  pulse.  Its  use  must  be  governed  by  judgment,  and  it 
should  not  be  given  as  a routine  practice. 

The  pneumonia  of  drunkards  and  of  the  aged,  when  great  prostra- 
tion is  present  or  collapse  is  threatened,  is  a condition  in  which  stim- 
ulants are  not  only  useful,  but  demanded.  Many  sthenic  cases  require 
little  or  no  stimulation  throughout  the  entire  illness.  Large  quantities 
of  alcoholic  stimulants  may,  however,  be  necessary  to  ward  off  impend- 
ing collapse,  20  ounces  having  been  given  during  one  night,  by  Dr. 
Wilson  Fox,  with  marked  benefit  in  a case  in  which  collapse  was 
threatened,  following  reduction  of  hyperpyrexia  by  the  cold  bath. 
When  failure  of  the  right  heart  is  imminent,  bleeding  from  the  arm, 
10  to  12  ounces,  will  often  give  marked  temporary  relief.  Dr.  Dar- 
rach2  advocates  the  use  of  nitro-glycerin.  This  drug,  or  potassium  or 
sodium  nitrite,  is  also  strongly  urged  by  Andrew  H.  Smith,3  who  claims 

1 Practical  Therapeutics,  2d  ed.  p.  535. 

a Trans.  Philada.  Coll.  Phys.,  3d  Series,  vol.  x.  p.  186. 

8 American  Journ.  Med.  Sciences,  Oct.,  1890. 
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that  in  those  cases  in  which  the  right  heart  is  exhausted  from  overwork, 
caused  by  the  accumulation  of  blood  in  the  venous  system,  nitro- 
glycerin, by  its  well-known  action  of  dilating  the  blood-vessels,  causes 
a more  even  distribution  of  the  blood  in  the  arteries  and  veins,  and 
will,  temporarily  at  least,  be  of  benefit  to  the  right  heart.  Dr.  Smith 
claims  excellent  results  from  doses  of  1 drop  of  a 1 per  cent,  solution, 
administered  every  fifteen  to  thirty  minutes.  The  remedy  is  certainly 
worthy  of  extended  trial,  especially  as  much  is  claimed  for  it  in  a con- 
dition in  which  the  physician  often  clearly  perceives  his  own  help- 
lessness. 

Digitalis  in  these  cases,  in  my  experience,  does  little  or  no  good. 
Sturges  and  Coupland  have  not  found  digitalis  efficacious  in  removing 
dyspnoea,  cyanosis,  and  other  signs  of  auricular  distension.  JBleuler 
gave  digitalis,  J drachm  of  the  powder  daily,  getting  in  some  instances 
the  toxic  influence  of  the  drug : his  results  were  decidedly  unfavorable. 
Digitalis  is,  however,  in  the  writer’s  opinion,  of  decided  benefit  in  those 
cases  in  which  the  heart  as  a whole  is  failing.  Given  in  5-drop  doses 
every  three  or  four  hours,  especially  if  combined  with  ^ grain  of 
strychnine  sulphate  four  times  a day,  it  will  steady  the  heart,  slow 
the  pulse,  change  the  character  of  the  heart-sounds,  and  produce  its 
well-known  tonic  action  on  the  heart-muscle. 

Diarrhoea. — Diarrhoea  occasionally  develops  during  pneumonia. 
If  appearing  early  in  the  case,  it  is  usually  of  a mild  character,  and 
is  easily  controlled  by  strict  attention  to  diet  and  the  internal  adminis- 
tration of  opium  or  astringents.  Developing  at  the  time  of  crisis,  it 
will,  as  a rule,  exhaust  itself  in  a few  days,  and  requires  little  or  no 
treatment.  In  infants  and  young  children  vomiting  and  diarrhoea  are 
not  infrequent  at  the  beginning  of  the  attack,  and  in  such  cases  special 
attention  should  be  given  to  the  diet ; if  nursing  increases  decidedly 
the  dyspnoea,  it  may  be  wise  to  give  the  child,  temporarily  at  least, 
peptonized  milk,  beef-juice,  or  beef  peptonoids.  Dover’s  powder  in  suit- 
able doses  or  bicarbonate  of  sodium,  with  small  doses  of  deodorized 
tincture  of  opium,  will  usually  be  all  that  is  required.  Low  forms  of 
pneumonia  in  the  aged  are  occasionally  accompanied  by  diarrhoea; 
astringents  answer  here  the  best  purpose  : opium  must  be  used  with 
caution. 

Delirium. — Active  delirium  is  rather  unusual  in  uncomplicated 
pneumonia  of  adults;  it  is  not  uncommon  in  children.  Delirium  is 
not  infrequently  associated  with  disease  of  the  kidneys  or  meningitis, 
and  our  treatment  should  under  these  conditions  be  directed  to  the 
meningeal  or  renal  disease.  A history  of  alcoholism  can  often  be 
obtained  in  these  cases.  Absolute  quiet,  a darkened  room,  and  cold 
applications  to  the  head  will  suffice  to  relieve  the  milder  cases.  Per- 
sistent delirium  will  require  stimulants  in  small  quantities  frequently 
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repeated,  and  a full  dose  of  either  chloral  or  morphine.  In  inebriates 
chloral,  digitalis,  and  free  stimulation  have  given  the  best  results. 
Delirium  in  adynamic  cases  or  in  the  aged  demands  prompt  and  free 
stimulation.  Professor  H.  C.  Wood1  considers  musk,  10  to  15  grains 
suspended  in  mucilage  and  given  by  rectal  injection  every  six  hours,  to 
be  very  useful  in  these  adynamic  cases,  especially  if  wild  or  muttering 
delirium  be  present.  Opium  must  in  these  cases  be  given  with  caution. 

Stimulants. — The  cpiestion  of  stimulation  is  one  on  which  a fair 
unanimity  of  opinion  prevails.  The  necessity  for  the  use  of  stimu- 
lants is  often  evident,  especially  in  the  aged,  when  great  prostration 
exists.  Stimulation  should  not  be  delayed  until  the  vital  powers  are 
greatly  depressed,  and  except  in  cases  of  sudden  collapse  it  is  wiser 
to  begin  with  small  quantities,  gradually  increasing  the  amount  if 
the  indications  warrant.  Hyperpyrexia  is  to  be  treated  by  stimulants 
only  when  other  symptoms  demand  it.  During  convalescence  it  is 
often  of  service  to  counteract  the  resulting  weakness.  Alcohol,  given 
either  as  brandy  or  whiskey,  is  usually  the  best  stimulant,  but  if 
nausea  or  vomiting  is  present  iced  champagne  may  be  preferable. 
When  symptoms  of  indigestion  are  present,  especially  if  the  indica- 
tions for  stimulants  are  not  marked,  a light  wine,  as  dry  sherry,  given 
with  the  nourishment  acts  not  only  as  a mild  stimulant,  but  also  as  an 
aid  to  digestion.  Its  efficiency  under  these  circumstances  is  often  in- 
creased by  a dose  of  5 to  7 grains  of  calomel,  with  10  grains  of  bicar- 
bonate of  sodium  given  a few  hours  beforehand.  Carbonate  of  ammo- 
nium has  been  given  for  the  purpose  of  preventing  heart-clot ; its  use 
has  not,  however,  been  followed  by  any  great  measure  of  success. 
Camphor,  musk,  and  other  so-called  stimulants  have  their  advo- 
cates, but  cannot,  in  the  writer’s  opinion,  be  depended  upon  with 
any  degree  of  confidence. 

Inhalations. — Inhalations  have  been  employed  with  a fair  degree 
of  success  in  the  treatment  of  pneumonia,  and  are  of  undoubted  assist- 
ance in  the  treatment  of  dyspnoea,  venous  congestion,  and  sleeplessness. 
Oxygen,  either  pure  or  in  combination,  is  the  gas  which  is  deservedly 
the  most  popular.  In  regard  to  inhalations,  it  must  be  borne  in  mind 
that  all  remedies  employed  are  carried  by  the  respired  air  to  their  des- 
tination, coming  in  contact  with  both  healthy  and  diseased  structures; 
therefore,  all  irritant  inhalations  are  contraindicated.  Full  inspirations 
with  the  mouth  wide  open  offer  the  best  opportunity  for  their  entrance. 
J.  C.  Wilson  2 employs  a mixture  of  1 part  oxygen  with  2 parts  of 
nitrogen  monoxide.  Bartholow3  claims  antiseptic  properties  for  iodide 
of  ethyl,  arid  that  decided  improvement  in  cough,  bronchial  irritation, 
and  expectoration  follows  its  use : the  method  of  its  administration  is 

1 Therapeutics,  7th  ed.  p.  115.  2 Medical  Ncivs,  Philada.,  Dec.  20,  1890. 

3 Amer.  Journal  Med.  Sciences,  Nov.,  1890. 
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given  on  a previous  page.  An  equal  mixture  of  chloroform  vapor  and 
atmospheric  air  is  advised  by  Professor  M.  J.  Oertel : 1 it  has  in  his 
hands  not  only  relieved  pleuritic  stitch,  but  also  diminished  the  num- 
ber and  increased  the  fulness  of  the  respirations. 

Antiseptic  Treatment. — The  treatment  of  pneumonia  by  anti- 
septics— i.  e.  the  specific  treatment — has  not  been  regarded  with 
much  favor  by  the  medical  profession.  Benzoate  of  sodium,  iodine, 
the  salicylates,  iodide  of  ethyl,  and  carbolic  acid  are  especially  recom- 
mended as  antiseptics.  Of  these  the  results  obtained  from  iodine  are 
the  most  striking.  The  treatment  of  pneumonia  antiseptically  has, 
however,  as  yet  not  been  conducted  on  a scale  sufficiently  large  to 
warrant  a positive  opinion  being  expressed  in  regard  to  its  usefulness. 
That  numerous  agents  have  the  power  to  destroy  pathogenic  organisms 
is  certain,  but  as  yet  in  the  treatment  of  pneumonia  no  means  have  been 
devised  of  bringing  a sufficiently  powerful  germicide  into  such  rela- 
tionship with  the  infecting  organisms  as  to  abort,  shorten,  or  miti- 
gate the  severity  of  the  pneumonic  process. 

Antiphlogistic  Treatment. — Tartar  emetic  in  large  doses  as  a part 
of  the  old  antiphlogistic  regime  is  to  be  avoided  ; it  tends  by  depressing 
the  heart  to  render  it  less  able  to  endure  the  strain  which  usually  falls 
upon  this  organ  during  the  progress  of  pneumonia.  Veratrum 
viride,  although  still  advocated  by  many  prominent  English  and 
American  physicians,  is  to  be  avoided  for  the  same  reasons  as  tartar 
emetic.  Its  use  is,  however,  free  from  the  objection  of  causing  the 
intense  nausea  and  vomiting  (unless  administered  in  very  large  quan- 
tities) which  follow  the  giving  of  tartar  emetic  in  doses  sufficient  to 
cause  a decided  reduction  in  the  circulation.  It  is  comparatively  free 
from  danger,  and  may  be  used  when  in  the  early  stage  of  sthenic  cases 
marked  arterial  excitement  is  present.  Its  utility  ceases  when  exuda- 
tion has  taken  place.  Aconite  is  open  to  the  same  objections  as  vera- 
trum viride ; its  use  is  also  not  unattended  with  danger,  since  it  is  a 
powerful  cardiac  depressant.  The  writer  thoroughly  agrees  with 
Loomis  and  J.  C.  Wilson,  who  claim  that  its  depressing  action  on  the 
heart  should  prevent  its  employment  in  the  early  stage  of  even  sthenic 
pneumonia. 

Treatment  of  Convalescence. — Convalescence  is,  as  has  been  pre- 
viously stated,  usually  complete  and  rapid.  Tonics,  such  as  iron  and 
quinine,  with  a supportive  and  mildly  stimulating  plan  of  treatment, 
will  in  the  majority  of  cases  be  all  that  is  required  to  complete  a cure. 
In  asthenic  cases  and  in  the  aged,  prostration,  collapse,  and  subnormal 
temperature  may  follow  the  crisis.  These  untoward  symptoms  are, 
however,  unusual,  especially  in  cases  in  which  a supportive  and  stim- 
ulating plan  of  treatment  has  been  followed. 

1 Von  Ziemssen’s  Handbook  of  General  Therapeutics , p.  328. 
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Asthenic  cases  and  the  prostration  of  the  aged  are  to  be  met  by 
prompt  stimulation,  concentrated  nourishment,  and  tonics.  Collapse 
and  subnormal  temperature  demand,  in  addition  to  the  above,  the 
application  of  external  heat  and  the  hypodermic  use  of  whiskey  or 
ether.  Resolution  may  not  be  rapidly  established,  and  impaired  per- 
cussion resonance,  with  broncho- vesicular  breathing  and  subcrepitant 
and  crepitant  rales,  may  remain  at  the  seat  of  former  consolidation. 
These  physical  signs  usually  disappear  in  from  four  to  six  weeks 
under  proper  hygienic,  dietetic,  and  tonic  treatment.  Flying  blisters, 
iodine  locally,  or  the  iodides  internally,  especially  the  iodide  of  am- 
monium, will  tend  to  hasten  clearing  up  of  the  lung.  If  fever  per- 
sists, resolution  be  delayed,  and  improvement  in  the  general  health  is 
not  noted,  tubercular  disease  should  be  thought  of,  and  patients  in  this 
condition  should  be  protected  as  far  as  possible  from  tubercular  infec- 
tion. When  wasting  and  night-sweats  are  present  with  the  above 
symptoms,  tubercular  phthisis  has  probably  developed  and  treatment 
appropriate  to  that  condition  should  be  instituted. 

Venesection. — The  subject  of  bloodletting  has  already  been 
referred  to  incidentally  in  the  previous  pages.  Venesection  has, 
however,  occupied  such  a prominent  place  in  the  history  of  pneumonia 
that  a discussion  of  its  treatment  would  be  incomplete  were  bloodletting 
not  carefully  considered.  Bleeding  as  a routine  plan  of  treatment — 
that  is,  bleeding  for  pneumonia — is,  in  the  light  of  modern  pathology 
and  the  existing  belief  of  its  causation,  not  only  useless,  but  harmful. 
There  is  no  doubt  that  the  pendulum  of  medical  opinion  in  regard  to 
bloodletting  has  swung  from  one  extreme  to  the  other,  and  that  the 
almost  universal  condemnation  of  bleeding  at  the  present  day  will  be 
shortly  corrected.  Venesection  is,  moreover,  as  Flint1  observes,  espe- 
cially applicable  to  the  treatment  of  inflammation  affecting  the  pul- 
monary organs  in  consequence  of  the  close  relationship  between  the 
heart  and  lungs.  The  chief  advantage  of  bloodletting  is  that  the 
results  are  rapidly  obtained.  At  the  present  day  we  bleed  only  to 
gain  time  or  to  combat  certain  conditions,  exactly  as  we  might  give 
a hypodermic  injection  of  morphine  to  relieve  pain  after  having 
employed  milder  means  without  success.  The  improvement  which 
follows  its  use  is  usually  of  short  duration. 

In  sthenic  cases  when  the  symptoms  of  acute  pulmonary  congestion 
arc  intense — i.  e.  dyspnoea  threatening  asphyxia,  venous  congestion,  and 
hard,  incompressible  pulse — early  bleeding  from  the  arm,  8 to  12 
ounces,  often  gives  relief  and  seems  to  exert  a favorable  impression 
on  the  progress  of  the  case.  In  the  second  stage  bleeding  is  admissible 
only  when  asphyxia  is  threatened  from  venous  congestion,  and  the 
abstraction  of  8 to  12  ounces  of  blood  affords  time  for  the  exhibition 
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of  stimulants.  Extreme  dyspnoea,  however,  when  accompanied  by 
great  prostration,  contraindicates  venesection.  It  is  not  without  dan- 
ger in  the  aged  when  prostration  exists,  and  it  kidney  disease  is  pres- 
ent, bleeding  increases  the  chance  of  an  unfavorable  termination.  Pro- 
tracted convalescence  often  follows  its  use.  The  indications  are  high 
fever,  full,  resisting  pulse,  urgent  dyspnoea,  and  robust  constitution  ; 
the  contraindications  are  moderate  fever,  rapid  and  weak  pulse,  feeble 
constitution,  and  old  age.  Pneumonia  as  a complication  of  the  contin- 
ued fevers  is  to  be  treated  by  supportive  measures,  not  by  bleeding. 
Venesection  is  rarely  if  ever  admissible  in  young  children,  even  in  the 
early  stage. 

Abortive  Treatment. — The  so-called  abortive  treatment  of  pneu- 
monia is  received,  and  justly  so,  with  little  faith  by  the  medical  pro- 
fession. There  is  nevertheless  considerable  evidence  to  prove  that  one 
full  dose,  10  grains,  of  calomel,  or  active  catharsis  by  salines,  if  em- 
ployed soon  after  the  initial  chill,  temporarily  improves  the  general 
condition  of  the  patient,  and  possibly  even  exerts  a favorable  impres- 
sion on  the  subsequent  course  of  the  disease.  Early  in  the  disease 
quinine,  given  in  large  doses  when  hyperpyrexia  is  present,  has 
seemed  to  the  author  to  be  of  more  than  temporary  benefit.  The 
writer  has  had  no  experience  with  the  hypodermic  use  of  pilocarpine 
in  this  connection,  but  would  hesitate  to  employ  it  lest  depression 
should  follow  its  use. 

Complications. — The  many  and  varied  complications  of  pneu- 
monia cannot  be  discussed  in  this  article.  Two  conditions  will  be 
briefly  considered — the  secondary  extension  of  the  pneumonic  pro- 
cess, and  the  development  of  solidification  in  the  opposite  lung. 
These  complications  are  of  the  utmost  gravity,  and  positively  demand 
a supportive  and  actively  stimulative  line  of  treatment.  The  treat- 
ment of  other  complications  will  be  determined  by  the  fact  as  to 
whether  it  is  the  pneumonia  or  the  coexisting  disease  which  is  threat- 
ening the  life  of  the  patient.  When  the  danger  lies  upon  the  side 
of  the  coexisting  affection,  the  treatment  should  be  directed  to  re- 
moving or  counteracting  that  condition.  If  the  pneumonia,  notwith- 
standing the  complication,  is  paramount,  the  following  of  a symp- 
tomatic method  will  give  the  best  results.  The  consideration  of  the 
sequela;  of  pneumonia — phthisis,  abscess,  and  gangrene — does  not 
come  within  the  scope  of  this  paper,  and  accordingly  they  will  not 
be  noticed. 

Mortality  Statistics. — It  is  not  difficult  to  understand  the  unre- 
liabilty  of  most  mortality  statistics  as  regards  any  special  line  of  treat- 
ment in  pneumonia,  if  we  remember,  on  the  one  hand,  the  many 
phases  of  the  disease,  and  the  fact  that  it  is  self-limited  and  will  often 
end  in  recovery  without  treatment;  on  the  other,  that  in  many  instances 
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the  lesions  found  post-mortem  are  incompatible  with  life,  and  that 
Iiasori  and  his  pupils  have  proven,  by  removing  ten  pounds  of  blood 
from  a single  patient,  that  some  cases  will  recover  notwithstanding  the 
means  employed  for  their  relief.  The  statistics  of  any  treatment  to  be 
of  value  should  embrace  an  accurate  description  of  the  condition  of  the 
patient  before,  during,  and  after  its  employment. 

The  danger  in  drawing  conclusions  from  limited  statistics  is  cleaily 
shown  by  Osier 1 in  the  following  table,  collected  from  the  reports  of 
the  Pennsylvania  Hospital  of  Philadelphia  : 


Years. 

1845-46-47— mortality  16  per  cent. 
1855-56-57—  “ 25.4  “ 

1865-66-67—  “ 24.1  “ 

1875-76-77—  “ 39.2  “ 

1885-86-87—  “ 36.1  “ 


Years. 

1848-49-50 — mortality  37.9  per  cent, 

1858-59-60— 

21.2  « 

1868-69-70—  “ 

22.8  ;< 

1878-79-80—  “ 

32.7  “ 

If  one  considers  only  the  table  on  the  left,  it  might  easily  be  sup- 
posed that,  as  Dr.  Hartshorne  declares,  under  the  older  plans  of  treat- 
ment the  mortality  was  less  than  under  the  present  expectant  method. 
But  a glance  at  the  figures  in  the  right-hand  column  immediately  dis- 
proves this,  the  mortality  of  37.9  per  cent,  in  1848-49-50  under  the 
older  methods  being  almost  as  great  as  that  of  any  period  cited. 

Statistics,  however,  which  relate  only  to  a certain  condition,  as 
asthenia,  treated  by  certain  means,  as  alcohol  or  digitalis,  or  to  a def- 
inite symptom,  as  pyrexia,  treated  by  cold  sponging  or  antipyretic 
drugs,  are  undoubtedly  of  great  value.  By  this  method  it  is  possible 
by  comparison  to  judge  at  least  approximately  of  the  relative  merits 
of  the  means  employed. 


CATARRHAL  PNEUMONIA. 

It  is  evidently  impossible  to  formulate  any  exact  rules  for  the 
treatment  of  catarrhal,  lobular,  or  broncho-pneumonia,  as  the  disease 
varies  greatly  in  onset,  symptoms,  course,  and  duration.  The  con- 
dition is  one  of  local  inflammation,  not  a general  or  systemic  disease. 
It  is  usually  bilateral,  and  is  always  accompanied  by  atelectasis  of 
greater  or  less  extent,  this  collapse  being  mainly  produced  by  the 
existing  bronchitis  obstructing  the  bronchioles,  and  the  inherent  elas- 
ticity of  the  air-vesicles.  The  inflammatory  process  cannot  be  checked 
by  an  abortive  plan  of  treatment,  and,  as  in  croupous  pneumonia  the 
best  results  are  found  to  follow  an  expectant  symptomatic  method,  so 
1 Trans.  Philada.  Coll.  Phys.,  3d  Series,  vol.  x.  p.  188. 
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in  catarrhal  pneumonia  to  nourish  the  patient,  remove  all  source  of 
external  irritation  and  worry,  and  promptly  treat  all  dangerous  con- 
ditions or  symptoms  as  they  arise  is  the  method  which  experience 
proves  most  worthy  of  adoption. 

The  best  criterions  of  the  patient’s  condition  from  day  to  day  are 
undoubtedly,  as  Sturges  and  Coupland  1 aver,  the  pulse,  prominence  of 
attending  symptoms,  as  vomiting,  diarrhoea,  and  wasting,  the  rapidity 
of  respiration,  and  the  cough.  The  physical  signs  and  temperature  are 
often  misleading. 

Since  broncho-pneumonia  is  a local  disease  due  to  a pre-existing 
local  cause,  it  is  of  the  first  importance  to  remove  this  cause.  In  con- 
sidering the  prophylactic  treatment  of  this  disease,  and  remembering 
its  connection  with  bronchitis,  it  becomes  of  the  utmost  importance  to 
study  carefully  the  different  conditions,  either  local  or  systemic,  under 
which  catarrhal  pneumonia  develops. 

Recurrent  attacks  of  bronchitis  predispose  to  broncho-pneumonia. 
It  is  common  after  all  infectious  diseases  with  which  bronchitis  is  asso- 
ciated, such  as  whooping  cough,  measles,  diphtheria,  influenza,  scarlet 
fever,  and  variola  ; while  the  inhalation  of  irritating  gases,  as  well 
as  the  presence  in  the  bronchi  of  foreign  bodies,  undoubtedly  favors  its 
development.  Among  the  chronic  diseases  which  stand  in  a causative 
relationship  are  rickets,  syphilis,  and  scrofula. 

Bronchitis  in  children  under  three  years  of  age,  and  in  the  aged, 
especially  if  occurring  under  bad  hygienic  or  dietetic  conditions,  must 
be  carefully  watched,  lest  catarrhal  pneumonia  develop.  Bartels  insists 
especially  on  these  factors  as  causative. 

When  we  consider  the  fact  that  in  catarrhal  pneumonia  the  death- 
rate  is  higher  than  in  the  croupous  variety,  the  importance  of  both  pro- 
phylactic measures  and  prompt  treatment  after  the  disease  has  developed 
is  evident. 

Many  varieties  and  forms  of  catarrhal  pneumonia  have  been 
described  by  observers.  The  division  into  acute  and  chronic  is,  how- 
ever, sufficient  for  our  purposes.  The  symptomatology  and  physical 
signs  may  vary  much  in  these  two  forms,  the  slow  course,  involvement 
of  large  area  of  lung-tissue,  and  moderate  febrile  reaction  in  the  chronic 
variety  being  in  marked  contrast  to  the  rapid  and  superficial  respira- 
tion, high  and  irregular  fever,  and  great  restlessness  of  the  acute  form. 
These  differences  are  present  both  in  infant  and  adult  life.  The  acute 
form  runs  its  course  usually  in  from  two  to  four  weeks ; chronic 
catarrhal  pneumonia  may  last  for  months.  In  the  treatment  of  this 
affection  it  must  be  remembered  that  the  danger  is  in  inverse  proportion 
to  the  duration  of  the  attack  and  in  direct  proportion  to  the  physical 
condition  of  the  patient  and  the  extent  of  lung  involved. 

1 Pneumonia,  p.  247. 
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The  prophylactic  treatment  consists  mainly  in  good  hygienic  sur- 
roundings and  appropriate  diet;  the  avoidance  of  all  unnecessary 
exposure  to  wet,  damp,  and  draughts ; a daily  bath,  and  the  wearing, 
especially  in  children,  of  close-fitting  woollen  undei -clothing.  When 
bronchitis  has  developed  the  patient  should  remain  in  a well-ventilated 
room,  the  temperature  being  from  68°-72°  F.,  and  the  air  kept  moist- 
ened by  steam.  If  the  bronchial  catarrh  is  mild  at  the  onset,  Dover’s 
powder,  a warm  bath,  and  a saline  with  12  grains  of  sulphate  of 
quinine  for  an  adult  in  twenty-four  hours,  will  usually  be  all  the 
treatment  required.  If  the  foregoing  means  are  not  successful,  mild 
diuretics  and  diaphoretics,  inhalation  of  steam,  the  application  of  dry 
cups,  and  5 grains  of  chloride  of  ammonium  every  three  hours  will 
usually  suffice. 

All  that  the  term  “ good  nursing  ” in  its  broadest  sense  implies  aids 
materially  in  producing  rapid  convalescence.  The  patient  should  be 
made  comfortable  in  bed,  be  bathed  every  day,  and,  if  the  sufferer  be 
a child,  not  frightened,  but  as  far  as  possible  amused  and  his  confidence 
gained.  If  the  latter  is  not  accomplished,  little  aid  is  obtained  from 
the  results  of  physical  examination.  Rest  in  bed  is  imperative,  and 
during  the  entire  course  of  the  disease  the  patient’s  position  should 
be  frequently  changed,  as  hypostatic  congestion,  oedema,  and  collapse 
are  thus  often  prevented. 

When  catarrhal  pneumonia  has  developed,  our  treatment  is  mainly 
directed  to  supporting  the  strength  of  the  patient,  promoting  expansion 
of  the  lungs,  and  controlling  the  pyrexia.  At  the  beginning  of  the  attack 
calomel  in  fractional  doses  with  bicarbonate  of  sodium  is  often  useful, 
especially  in  children,  in  whom  nausea  and  vomiting  are  apt  to  be 
present.  Quinine  in  full  doses  is  undoubtedly  a remedy  of  great 
value  in  both  the  acute  and  chronic  forms  of  the  disease.  It  is  of 
special  service  in  the  young  by  controlling  the  pyrexia  and  pulse, 
sustaining  the  system,  and  possibly  limiting  the  extension  of  the 
pneumonic  process.  Chloride  of  ammonium  is  of  undoubted  benefit, 
especially  after  the  acute  stages  of  the  disease  have  passed.  If 
asphyxia  is  threatened  from  an  accumulation  of  bronchial  secretion, 
an  emetic  often  gives  prompt  relief. 

As  death  in  catarrhal  pneumonia,  especially  in  children  and  the 
aged,  is  not  infrequently  due  to  asthenia,  stimulants  are  often  required 
from  the  onset  of  the  attack.  The  bowels  should  be  moved  every  day, 
gentle  laxatives,  as  compound  liquorice  powder  or  citrate  of  magnesia, 
being  useful  for  this  purpose.  Local  counter-irritation  with  mustard, 
tincture  of  iodine,  or  a mildly  irritating  liniment  is  of  benefit. 

The  room  should  be  large,  well  ventilated,  and  the  light  regulated 
according  to  the  wishes  of  the  patient.  The  temperature  should  range 
from  68°  to  72°  F.,  and  the  air  be  moistened  by  the  vapor  from  a 
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steam  atomizer.  The  clothing  should  be  adapted  to  the  season,  and 
care  be  taken  that  the  patient  is  not  subjected  to  draughts.  A light 
cotton  jacket  protects  the  chest  from  changes  in  temperature  and  pro- 
motes diaphoresis;  it  is  especially  of  benefit  in  the  case  of  children. 
Throughout  the  disease  light,  nourishing,  and  easily-digested  food, 
such  as  milk,  broths,  beef-tea,  and  beef  peptonoids,  should  be  given  in 
small  quantities  frequently  repeated.  While  an  abundance  of  nourish- 
ment is  called  for,  the  patient  should  not  be  overfed,  lest  the  digestive 
powers  be  overtaxed,  vomiting  result,  and  the  general  asthenic  condi- 
tion be  increased. 

If  urgent  dyspnoea  exists  in  a very  young  child,  the  little  patient 
is  no  longer  able  to  nurse  properly,  and  the  effort  to  do  so  may,  by 
increasing  the  already-existing  shortness  of  breath,  provoke  vomiting. 
Cow’s  milk  with  cream  and  barley-water  and  a few  grains  of  sugar 
of  milk  may  be  given  with  advantage  under  these  circumstances. 

The  treatment  of  the  bronchitis,  by  reason  of  its  close  connection 
with  catarrhal  pneumonia  and  collapse,  is  of  decided  importance. 
When  in  the  first  stage  of  the  disease  the  cough  is  excessive,  out  of 
proportion  to  the  amount  of  coexisting  bronchitis,  and  tends  by  indu- 
cing nausea,  vomiting,  and  loss  of  sleep  to  diminish  the  vital  forces  of 
the  patient,  opium  in  combination  with  ammonium  carbonate,  in  doses 
suited  to  the  age  and  condition  of  the  patient,  should  be  employed. 
When,  however,  the  inflammatory  process  in  the  lung  has  fully 
developed,  opiates  must  be  used  with  caution,  lest  by  obtunding  sen- 
sibility reflex  cough  should  be  checked,  and,  the  seci’etions  collecting 
in  the  bronchial  tubes,  the  already  existing  dyspnoea  be  aggravated. 
Many  authors,  among  whom  may  be  mentioned  Loomis,1  claim  that 
opium  should  under  no  consideration  be  given.  Certainly  after  con- 
solidation is  completely  established  opiates  by  checking  cough  favor 
pulmonary  collapse.  Their  employment  in  the  early  stage  of  a broncho- 
pneumonia to  relieve  the  excess  of  cough  has,  however,  in  the  hands 
of  the  writer  been  followed  by  good  results. 

The  chloride  of  ammonium,  combined  with  syrup  of  senega  or 
syrup  of  squill,  favors  expectoration  and  tends  to  prevent  collapse  of 
the  lung-structure.  It  may  occasionally  be  necessary,  owing  to  the 
abundance  and  viscid  condition  of  the  collected  mucus  in  the  bronchial 
tubes,  to  administer  an  emetic.  The  well-known  combination  of  alum 
and  ipecac  here  answers  a useful  purpose,  and  is,  in  the  opinion  of  the 
writer,  followed  by  less  depression  than  either  sulphate  of  zinc  or  the 
hypodermic  injection  of  apomorphine.  The  latter  when  used  is  given 
in  doses  of  yy  grain  to  an  adult,  and  repeated  if  necessary  in  twenty  to 
thirty  minutes.  Emetics  must,  however,  be  used  with  care  in  all 
asthenic  cases,  as  marked  depression  or  collajjse  may  follow  their 

1 Practice  of  Medicine,  p.  108. 
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employment.  When  excessive  bronchial  secretion  with  suppressed  or 
feeble  cough  is  present,  carbonate  of  ammonium  with  syrup  of  senega 

is  often  of  benefit.  t 

The  inhalation  of  steam,  by  increasing  the  secretion  of  the  bronchial 

mucous  membrane  and  diminishing  the  viscid  character  of  the  sputum, 
will  facilitate  expectoration  and  temporarily  relieve  the  dyspnoea. . In 
the  later  stages,  as  well  as  in  the  chronic  form  of  the  disease,  oil  of 
turpentine  as  a stimulating  expectorant  seems  by  common  consent  to 
be  the  remedy  which  is  most  often  followed  by  good  results.  It  may 
be  given  in  5-drop  doses  every  four  hours. 

Inhalations  of  oxygen  often  give  marked  relief  when  symptoms  of 
asphyxia  are  present.  Strychnine,  both  on  account  of  its  stimulating 
action  upon  the  respiratory  centre  and  its  tonic  effect  upon  the  muscles 
of  respiration,  is  also  beneficial.  Jiirgensen 1 recommends  highly  in 
this  connection  the  use  of  baths  at  a temperature  of  1 1 —86  F.,  the 

patient  remaining  in  the  bath  from  twenty  to  thirty  minutes.  Aftei 
he  is  placed  in  the  bath  10  to  20  quarts  of  water  are  poured  over  him 
from  a moderate  height.  The  affusion  must  be  rapid,  and  the  neck, 
back,  and  chest  should  especially- be  douched.  The  water  used  may  be 
reduced  in  temperature  to  a few  degrees  above  the  freezing-point.  The 
same  author  also  claims  excellent  results  from  the  use  of  a stream  of 
water  directed  against  the  back  of  the  head  over  the  region  of  the 
medulla  oblongata.  Deep  inspirations  with  increased  strength  of 

cough  are  claimed  to  be  induced  by  this  procedure,  even  when 
marked  symptoms  of  carbonic-acid  poisoning  are  present. 

Notwithstanding  the  good  results  claimed  to  follow  the  employ- 
ment of  the  bath  and  douche  in  dyspnoea,  it  has  never  been  generally 
adopted  as  a method  of  practice.  If,  however,  its  further  use  confirms 
the  claims  of  Jiirgensen,  Bartels,  and  others,  it  will  be  of  undoubted 
aid  in  the  treatment  of  a dangerous  condition.  It  must  not  be  forgot- 
ten that  stimulants  should  always  be  administered  before  and  after  the 
bath.  The  application  of  leeches  in  children  and  the  employment  of 
venesection  in  adults  will  often,  as  in  croupous  pneumonia,  be  followed 
by  marked  relief.  Inhalations  of  steam  and  thorough  dry  cupping  of 
the  chest  are  also  useful  adjuncts  to  our  treatment  of  rapid  and  super- 
ficial breathing. 

During  the  course  of  a catarrhal  pneumonia  the  state  of  the  circu- 
lation varies  greatly.  The  pulse,  as  a rule,  is  rapid  even  during  the 
remission  of  fever;  in  children  a pulse  of  160  to  200  beats  per  min- 
ute is  not  uncommon.  A small  and  compressible  pulse  is  always  an 
omen  of  danger.  The  muscular  structure  of  the  heart,  while  not 
suffering  to  the  same  extent  as  in  croupous  pneumonia,  is  still  to  some 
extent  liable  to  fatty  and  granular  change.  Failure  of  the  right  side 

1 Zieimsen’s  Cydopcedia,  p.  231. 
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of  the  heart  is  threatened  when  atelectasis  is  present  in  a marked 
degree.  Undoubtedly  the  best  means  we  possess  to  counteract  heart 
failure  in  all  stages  of  the  disease,  no  matter  what  its  cause,  are 
bold  stimulation,  proper  food,  and  quinine  given  in  tonic  doses.  As 
regards  the  use  of  stimulants,  they  should  be  commenced  early,  and 
given  in  sufficiently  large  quantities  to  overcome  the  failure  of  the 
vital  forces  which  often  develops  early  in  the  disease.  The  rapid  pulse 
and  in  asthenic  cases  its  weak  and  irregular  action,  and  the  tendency  to 
degeneration  of  the  heart-muscle,  are  conditions  in  which  whiskey  "and 
brandy  are  especially  useful.  When  failure  of  the  right  heart  is  threat- 
ened, prompt  stimulation  offers,  in  the  writer’s  opinion,  the  only  hope 
to  the  patient.  The  subcutaneous  injection  of  15  to  20  minims  of  ether 
repeated  three  or  four  times  daily,  has  undoubted  power  to  increase  the 
strength  and  volume  of  the  pulse  and  diminish  the  number  of  respira- 
tions. In  the  adynamic  form  of  catarrhal  pneumonia  ether  is  also  of 
benefit. 

Young  infants  may  be  given  10  to  20  drops  of  whiskey  every  three 
or  four  hours,  and  the  quantity  should  be  gradually  increased  if  the 
condition  of  the  pulse,  respiration,  or  dyspnoea  demands  it.  Children 
indeed  often  take  large  amounts  with  decided  benefit.  The  quantity 
to  administer  must  be  determined  by  the  necessities  of  each  case. 
Alcoholic  stimulation  is  also  useful  when  failure  of  respiration  is  pres- 
ent, and  is  a valuable  adjunct  to  treatment  when  marked  nervous  phe- 
nomena exist.  Champagne  is  often  beneficial  in  adults,  especially  if 
nausea  and  vomiting  are  present;  children  do  not  take  it  well. 

Tonics  and  stimulants  are  to  be  resorted  to  in  cases  in  which  debil- 
ity is  manifest  or  when  resolution  is  delayed,  even  if  the  fever  has 
declined  or  if  evidence  of  a typhoid  state  develops.  Under  these 
conditions  the  vital  forces  may  by  nourishment,  alcohol,  and  tonics  be 
sustained  and  strengthened,  and  time  gained  for  the  breaking  down, 
absorption,  and  expectoration  of  the  inflammatory  exudate.  Quinine 
in  doses  suited  to  the  age  of  the  patient  is  here  the  best  tonic. 

In  that  form  of  catarrhal  pneumonia  which  is  due  to  passive  con- 
gestion or  hypostasis,  and  in  which  debility  plays  an  important  role  as 
a causative  factor,  frequent  changing  of  the  position  is  of  benefit  and 
quinine  and  alcohol  demanded.  According  to  Bartholow,1  turpentine 
is  also  a most  useful  stimulant  when  the  vital  powers  are  depressed  and 
the  peripheral  circulation  is  feeble.  No  attempt  should  be  made  to 
lower  the  temperature,  either  by  drugs  or  the  external  application  of 
cold,  without  the  previous  administration  of  either  whiskey  or  brandy. 

The  treatment  of  the  fever  in  catarrhal  pneumonia,  owing  to  its 
remittent  character,  does  not  often  demand  those  vigorous  measures 
which  are  called  for  in  the  croupous  form  of  the  disease.  Sulphate 
1 Materia  Medica  and  Therapeutics , 6tli  ed.  p.  722. 
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of  quinine  has  decided  power  in  such  cases,  and  while  the  fever  persists 
mav  be  given  in  full  doses.  Rapmund 1 recommends  it  highly  in  the 
treatment  of  pyrexia  in  lobular  pneumonia.  If  the  nervous  phenomena 
are  not  marked  and  only  moderate  dyspnoea  be  present,  quinine  in 
decided  doses  or  5 grains  of  antipyrine,  guarded  by  3 grains  of  qui- 
nine, will  often  be  of  marked  benefit.  Antipyrine,  according  to  Pri- 
bram,2 positively  diminishes  the  frequency  of  the  respirations.  It 
seems  to  act  especially  well  in  children.  If  these  means  fail,  external 
applications  of  cold,  either  by  cold  bath,  compresses,  or  cold  douche,  as 
advised  by  Jiirgensen,  to  which  special  attention  has  been  called  upon  a 
previous  page,  are,  if  properly  carried  out,  undoubtedly  the  best  means 
of  combating  this  dreaded  symptom. 

It  seems  strange  that  American  physicians,  who  are  usually  so 
prompt  in  giving  all  therapeutic  measures  a thorough  and  complete 
trial,  should  have  so  largely  neglected,  and  even  condemned  without 
adequate  experience,  these  measures  of  reducing  pyrexia.  Collapse  has 
undoubtedly  been  caused  by  the  incautious  use  of  cold,  especially  in 
feeble  children,  but  with  care  and  the  giving  of  stimulants,  which  in 
the  writer’s  opinion  is  very  important,  it  is  almost  always  possible  to 
prevent  it.  The  ice-bag,  as  advised  by  Dr.  D.  B.  Lees,  seems  to  be 
especially  useful  in  the  broncho-pneumonia  of  children.  Goodhart 
strongly  recommends  its  use.  Continued  high  temperature  demands, 
according  to  Bartholow,4  the  use  of  quinine  and  digitalis.  Five  grains 
of  quinine  and  \ grain  of  digitalis  are  advised  three  times  a day  for  a 
child  two  years  of  age. 

Various  nervous  symptoms,  as  headache,  restlessness,  drowsiness, 
delirium,  or  convulsions,  are  not  uncommon  in  the  early  stages,  espe- 
cially in  children.  Careful  nursing,  soothing  words,  and  a familiar  face 
at  the  bedside  will  often  suffice  in  the  milder  cases.  If  in  addition  to 
the  nervous  phenomena  high  fever  is  present,  either  a sponge  bath,  the 
temperature  of  the  water  being  from  72°  to  76°  F.,  or  the  application 
of  cold  compresses  to  the  head,  will  often  relieve  the  symptoms  to  a 
remarkable  degree  and  be  followed  by  refreshing  sleep. 

It  must  not  be  forgotten  that  in  order  to  obtain  the  full  benefit  of 
cold  affusions  to  the  head  the  hair  must  be  kept  thoroughly  wet,  other- 
wise the  head  is,  as  it  were,  protected  bv  a shield  and  the  full  benefit 
from  the  wet  compresses  is  not  obtained. 

Chloral  given  by  the  rectum  in  doses  of  3 grains  to  a child  three 
years  of  age,  or  a combination  of  chloral  and  bromide,  will,  as  a rule, 
promptly  control  convulsions  and  lessen  delirium.  If  the  heart’s 
action  is  feeble  or  depressed,  it  is  well  to  guard  the  use  of  chloral  with 
alcoholic  stimulants.  Musk  suspended  in  mucilage  and  given  by  rec- 

1 Deutsche  Klinik,  1874,  p.  51.  1 Prac/er.  med.  Wochcnschrift,  1884. 

8 Lancet,  1889,  ii.  p.  890.  4 Practice  of  Medicine,  p.  349. 
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tal  injection  is  considered  a very  useful  remedy  by  H.  C.  Wood  in 
adynamic  pneumonia  when  wild  or  muttering  delirium  is  present. 
When  the  delirium  is  extremely  active  and  restless,  Pepper1  advocates 
the  hypodermic  use  of  hyoscyamine  in  doses  of  ^ to  j-fa T grain  for 
an  adult.  Opium  should  not,  in  the  opinion  of  the  writer,  be  used  to 
control  the  nervous  symptoms,  as  in  the  doses  required  for  this  pur- 
pose sensibility  is  so  far  blunted  that  cough  is  lessened  to  a dangerous 
degree,  and  the  tendency  to  dyspnoea  with  asphyxia  increased. 

Before  considering  the  means  to  be  employed  to  overcome  the  con- 
dition of  pulmonary  collapse,  it  is  necessary  to  understand  the  causes 
operating  to  produce  this  condition.  As  is  insisted  upon  bv  Bartels, 
collapse  is  especially  liable  to  develop  in  those  parts  of  the  lung  which 
under  normal  conditions  display  the  least  motion — that  is,  the  lower 
and  posterior  portions.  The  diminution  of  the  calibre  of  the  bronchi, 
due  to  the  inflamed  condition  of  its  lining  membrane,  and  the  failure 
of  the  superficial  respirations  of  the  patient  to  expand  the  lungs  thor- 
oughly, do  not  allow  the  inherent  elasticity  of  the  air-cells  to  assert 
itself,  and  the  capacity  of  the  alveoli  diminishes.  The  accumulation 
of  mucus  and  the  partly  occluded  condition  of  the  bronchi  cut  ofl*  the 
entrance  of  air  to  a certain  portion  of  pulmonary  tissue,  and  the  small 
amount  of  air  which  remains  disappearing,  partly  through  the  violent 
expiratory  efforts  of  cough  and  partly  by  pressure,  collapse  takes 
place.  It  is  therefore  evident  that  asthenic  conditions  by  favoring 
the  accumulation  of  mucus  in  the  bronchi,  an  immovable  decubitus 
by  increasing  the  tendency  to  hypostatic  congestion  and  oedema,  and 
high  fever  by  increasing  the  rapidity  and  superficial  character  of  the 
respirations,  predispose  to  atelectasis. 

Remembering,  then,  the  conditions  and  causes  upon  which  collapse 
depends,  its  treatment  becomes  evident.  The  frequent  changing  of  the 
patient’s  position,  with  the  application  of  dry  cups,  will  clearly  be  of 
benefit  in  counteracting  the  collapse  due  to  hypostatic  congestion  and 
oedema.  Strychnine  will  be  found  useful  when  failure  of  the  respira- 
tion is  present,  and  the  preparations  of  ammonium,  with  perhaps  the 
cautious  use  of  emetics,  will  be  found  most  serviceable  in  removing 
the  accumulations  of  thick,  viscid  mucus.  The  external  application 
of  cold  by  the  bath,  compresses,  or  sponging  will  control  the  fever,  and 
the  use  of  a stream  of  water  directed  against  the  back  of  the  head,  as 
recommended  by  Jiirgensen,  will  be  of  benefit  by  diminishing  the 
rapidity  and  increasing  the  fulness  of  the  respirations. 

One  of  the  most  important  duties  of  the  physician  in  the  manage- 
ment of  catarrhal  pneumonia  is  the  prevention  of  any  gastro-intestinal 
disorder,  and  its  treatment  should  it  occur.  The  ability  to  take  and 
digest  nourishment  in  suitable  amounts  aids  materially  in  sustaining 

1 System  of  Medicine,  p.  372. 
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the  vital  forces,  in  preventing  heart  and  respiratory  failure,  and  in  the 
avoidance  of  collapse.  For  the  relief  of  the  nausea  and  vomiting  which 
are  frequently  present  early  in  the  disease  the  patient  should  be  kept  at 
absolute  rest ; iced  carbonated  waters,  as  plain  soda-water,  or  in  adults 
iced  champagne,  should  be  administered ; small  pellets  of  ice  allowed 
to  dissolve  in  the  mouth  ; a mild  mustard  poultice  applied  to  the  epi- 
gastrium j and  calomel  in  fractional  doses,  with  1 to  2 grains  of  bicar- 
bonate of  sodium,  should  be  dropped  on  the  tongue  every  two  hours. 
The  nourishment  may  consist  of  beef-juice,  beef  peptonoids,  peptonized 
milk,  or  milk  and  lime-water.  In  severe  cases  it  may  even  be  neces- 
sary for  twelve  or  twenty-four  hours  to  stop  all  nourishment  by  the 
mouth  and  give  nutrient  enemata.  The  vomiting  which  accompanies 
the  effort  of  nursing  when  dyspnoea  is  present  in  children  has  been 
referred  to  on  a previous  page.  Diarrhoea  when  present  is  best  treated 
by  astringents. 

The  treatment  of  collapse  must  be  prompt  and  decided.  The 
hypodermic  use  of  whiskey  or  brandy,  with  the  external  application 
of  heat,  often  exerts  a favorable  impression  on  the  pulse.  Stimulating 
applications  to  the  chest  by  mustard  poultices  or  by  liniments  excite 
deeper  and  fuller  respirations,  and  the  alternate  hot  and  cold  douche 
often  aids  materially  in  arousing  the  patient,  stimulating  the  cough,  and 
improving  the  character  of  the  breathing.  The  collapse  which  occasion- 
ally follows  cold  applications  is  best  treated  by  enemata  of  whiskey 
and  external  applications  of  heat.  In  conditions  of  profound  collapse 
remarkable  results  have  been  reported  from  the  subcutaneous  injection 
of  ether. 

Catarrhal  pneumonia  is  usually  followed  by  marked  debility,  and 
recovery  takes  place  slowly.  During  convalesence  careful  nursing  is 
necessary  to  prevent  relapses,  slight  exposure  often  being  sufficient  to 
produce  a return  of  the  bronchitis,  with  a resulting  broncho-pneumonia, 
and  possibly  the  development  of  phthisis,  especially  in  those  who 
present  a tubercular  family  history.  Counter-irritation  by  tincture  of 
iodine,  dry  cups,  or  a few  small  blisters,  with  the  internal  administra- 
tion of  ammonium  iodide,  will  be  of  service  in  promoting  resolution 
and  absorption.  During  this  period  quinine,  iron,  and  alcoholic  stim- 
ulants will  be  found  most  useful,  tending  by  improving  the  general 
condition  to  shorten  convalescence.  If  in  those  cases  in  which  the 
inflammatory  process  has  pursued  a subacute  course  convalescence  is 
retarded  and  emaciation  is  marked,  iron,  cod-liver  oil,  the  hypophos- 
phitcs,  and  free  stimulation  are  indicated.  In  all  subacute  and  chronic 
cases  the  nutrition  of  the  patient  is  of  the  first  importance.  Emetics 
during  convalescence  can  only  do  harm  by  disturbing  digestion. 
Much  good  is  derived  from  the  administration  of  oil  of  turpentine, 
eucalyptol,  and  copaiba  at  this  stage  of  the  disease.  After  convalescence 


608 


CATARRHAL  PNEUMONIA. 


is  established  a change  of  residence  to  a high  dry  climate  by  the  expan- 
sion and  unfolding  of  the  lungs  resulting  from  the  respiring  of  rarefied 
air  will  tend  to  hasten  the  cure. 

The  most  frequent  complications  of  catarrhal  pneumonia  are  bron- 
chitis laryngitis,  and  pleuritis,  which  are  really  parts  of  the  pneu- 
monitic  process,  and  are  to  be  treated  only  when  they  assume  such  a 
deo-ree  of  importance  as  to  necessitate  their  control.  The  most  import- 
ant of  the  sequelae  is  tubercular  phthisis.  As  has  been  previously 
pointed  out,  it  is  especially  liable  to  develop  in  those  cases  of  subacute 
and  chronic  broncho-pneumonia  in  which  a tendency  to  tuberculosis 
exists.  Emphysema,  and  less  often  gangrene  of  the  lung  and  pneu- 
mothorax, have  been  noted  as  sequelae.  The  treatment  of  the  compli- 
cations and  sequelae  does  not,  however,  come  within  the  scope  of  this 
article.  The  same  broad  rule  applies  to  their  treatment  as  exists  in  the 
croupous  form  of  the  disease.  Only  those  complications  or  sequel 
which  from  their  gravity  are  militating  against  the  recovery  of  the 

patient  should  be  treated.  _ 

Unless  to  meet  some  special  indication,  poultices  are  selaom  useful. 

It  is  difficult  in  their  frequent  removal  to  avoid  exposure  of  the  chest ; 
they  fatigue  the  patient  by  their  weight;  and  the  restlessness  of  chil- 
dren renders  it  almost  impossible  to  keep  them  in  position.  The 
ordinary  cotton  jacket  covered  with  oiled  silk  is  a much  better 
and  more  comfortable  protective.  Counter-irritation  with  dry  cups, 
tincture  of  iodine,  mild  mustard  poultices,  or  turpentine  stupes  can,  i 
the  jacket  is  worn,  be  applied  with  facility  to  any  portion  of  the  chest. 
In  connection  with  the  poultices,  mustard  foot-baths  may  also  be  em- 
ployed. The  action  of  the  skin  may  be  increased  and  restlessness 
relieved  by  tepid  sponge-baths,  followed  by  friction.  At  the  onset  of 
the  attack  a large  mustard  plaster  to  the  chest,  allowed  to  redden  the 
skin,  has  in  a few  cases  seemed  to  the  writer  to  be  of  decided  advan- 
tage, while  the  tincture  of  iodine  or  an  occasional  blister  is  most  useful 
during  the  stage  of  resolution.  The  pleuritic  stitch  can  often  be  le- 
lieved  by  the  application  of  hot  flaxseed  or  linseed  poultices. 

Large  blisters  should  never  be  employed.  Venesection  is  rarely 
admissible  ; by  reducing  the  vital  forces  of  the  patient  and  lessening 
the  strength  of  the  respiratory  muscles  it  increases  the  tendency  to  pu  - 
monary  collapse.  The  application  of  leeches  to  the  chest,  with  t ie 
giving  of  stimulants,  is,  however,  strongly  advocated1  when  extreme 
dyspnoea  with  shallow,  ineffectual  respirations  is  present,  tending  to 

pulmonary  engorgement  and  collapse.  _ 

Inhalations  do  not  play  an  important  part  in  the  treatment  o 
catarrhal  pneumonia.  Von  Ziemssen  advises  the  inhaling  or  equa 
parts  of  chloroform  vapor  and  atmospheric  air,  stopping  short  of  com- 
1 St  urges  and  Coupland,  Pneumonia,  p.  253. 
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plete  narcosis,  in  cases  in  which  considerable  portions  of  lung-tissue 
are  rendered  useless  by  inflammation  or  oedema.  Under  its  use  respi- 
ration becomes  deeper,  its  frequency  is  diminished,  and  cyanosis  dis- 
appears. The  inhaling  of  turpentine  vapor  is  suggested  by  Barth o- 
low.  Oxygen,  however,  is  the  gas  most  frequently  employed  with 
advantage  in  such  cases,  since  the  interference  with  normal  respira- 
tion indicates  its  employment. 

Vol.  II.— 39 


DISEASES  OF  THE  PLEURA. 

By  RUDOLPH  MATAS,  M.  D. 


INFLAMMATORY  DISEASES  OF  THE  PLEURA. 

Pleuritis. 

GENERAL  CONSIDERATIONS. 

The  word  “ pleuritis  ” or  “ pleurisy  ” is  a generic  term  which  signifies 
an  inflammation  of  the  pleura,  and  as  such  is  susceptible  of  subdivision 
into  species  according  to  the  exciting  causes,  the  particular  areas  in- 
volved, and  the  various  results  which  follow.  From  the  etiological 
standpoint  we  thus  classify  pleurisy  into  two  fundamental  divisions : 
1st,  Primary  (the  so-called  'pleuritis  a f rigor  e) ; 2d,  Secondary  : a, 
pleurisies  by  propagation  or  extension — viz.  traumatic,  or  from  pul- 
monaiy  (meta-pneumonic  pleurisies)  or  pericardial  lesions,  etc.;  b,  the 
infectious  pleurisies,  in  which  the  serous  inflammation  is  but  a local 
expression,  a secondary  manifestation,  of  a general  constitutional  con- 
dition— viz.  the  tubercular,  rheumatic,  exanthematic,  uriemic,  typhoidal, 
syphilitic,  and  septic  pleurisies.  The  topographical  conditions  also 
suggest  other  distinct  varieties — e.  g.  the  partial  and  complete  pleurisy, 
the  diaphragmatic,  interlobar,  and  mediastinal  pleurisies.  The  path- 
ological sequences  of  pleural  inflammation  also  vary,  and  in  conse- 
quence we  have  the  typical  plastic  or  “ dry,”  the  sero-fibrinous,  the 
purulent,  and  haemorrhagic  pleurisies. 

Of  great  therapeutic  importance  is  the  clinical  division  of  pleurisies 
according  to  the  intensity  or  course  of  the  inflammatory  process — viz. 
hyperacute  ( pleuritis  acutissima  Frantzel),  acute,  subacute,  chronic,  and 
latent.  While  these  divisions  cannot  be  classed  as  varieties  of  pleurisy, 
since  they  may  constitute  a mere  phase  of  any  of  the  preceding  true 
varieties,  they  are  nevertheless  all  important  in  deciding  the  therapeutic 
attitude  of  the  practitioner. 

While  the  aim  of  modern  research  has  been  directed  mainly  toward 
the  discovery  of  the  specific  pathogenic  agents  in  the  production  of 
pleural  inflammation,  especially  since  the  results  of  recent  bacteriolog- 
ical investigations  have  proved  so  fruitful  in  defining  the  pathogenesis 
as  well  as  indicating  the  therapeusis  of  the  purulent  types  of  this  affec- 
tion, it  must  still  be  admitted  that  the  division  of  pleural  inflammations 

fill 
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by  their  etiology  is  at  present  of  greater  theoretical  interest  than  prac- 
tical value  to  the  clinician.1  To  the  practitioner  the  degree  of  intensity 
of  the  initial  phenomena,  and  the  character  of  the  exuded  products 
resulting  from  this  inflammation,  and  the  condition  of  the  compressed 
lung,  together  with  a knowledge  of  the  complicating  conditions,  must 
still  remain  the  elements  which  profoundly  affect  his  line  of  treatment, 
no  matter  what  the  presumed  or  known  pathogenic  factor  may  be. 

Of  prime  importance  in  the  treatment  of  this  condition  is  the  appre- 
ciation of  the  general  fact  that  pleurisy  is  simply  an  inflammation  of  a 
serous  membrane,  and  that  as  such  it  must  react  to  irritants  in  a man- 
ner peculiar  and  common  to  all  serous  membranes.  This  reaction, 
which  is  illustrated  as  well  in  the  phlegmasia;  of  the  other  serosae — 
the  peritoneum,  pericardium,  arachnoid,  tunica  vaginalis,  etc. — resolves 
itself  essentially  into  an  invariable  tendency  to  hyperaemia,  followed 
by  exudation  and  proliferation,  which  may  end  in  either  adhesion  of 
opposed  surfaces  or  in  a sero-fibrinous,  sero-purulent,  or  haemorrhagic 
transudation.  These  being  the  general  characteristics  of  serous  inflamma- 
tion, the  treatment  of  pleurisy  must  be  based  on  the  general  therapeu- 
tics of  serous  inflammation  plus  those  special  modifications  called  for  by 
the  anatomical  and  physiological  relations  of  this  particular  serosa. 

1 In  a recent  and  most  representative  discussion  on  the  etiology  and  treatment  of 
acute  pleurisy  at  the  Third  Congress  of  Italian  Physicians,  held  in  Rome  Oct.  20-23, 
1890,  Professor  Patella  of  Perrugia,  who  led  the  debate,  summarized  the  present  status 
of  the  question ; “ At  present  we  know  that  there  are  pleurisies  of  infectious  microbial 
origin.  But  (primary  idiopathic)  sero-fibrinous  pleurisy  is  still  regarded  as  due  to  a 
rheumatic  causation,  and  yet  we  cannot  well  explain  its  pathogenesis  without  appealing 
to  some  other  agency  than  “ catching  cold.”  It  is  probable  that  cold  only  prepares  the 
soil  for  microbic  infection  by  modifying  in  some  manner  the  circulation  in  the  lym- 
phatics and  other  vessels.  But  how  do  the  pathogenic  germs  find  their  way  into  the 
pleura?  This  is  a question  which,  I must  admit,  is  difficult  to  answer.  Nevertheless, 
Frankel  has  demonstrated  that  the  germ  of  purulent  pleurisy  (the  encapsulated  micio- 
coccus  pneumoniae)  is  found  in  the  tonsils,  whence  by  following  a lymphatic  route  it  may 
easily  find  its  way  to  the  pleurae.  We  might  therefore  admit  the  practicability  of  the 

same  route  as  an  avenue  of  infection  in  simple  sero-fibrinous  pleurisy Finally,  I 

believe  that,  as  far  as  the  etiology  of  primary  pleurisies  is  concerned,  we  may  at  the 
present  time  establish  the  following  conclusions  : 

“ 1st.  There  are  sero-fibrinous  pleurisies  which  are  due  to  the  encapsulated  micro- 
coccus of  Friinkel. 

“ 2d.  There  are  others,  in  which  the  effusion  is  very  abundant,  which  are  of  exclu- 
sively tubercular  origin. 

“ 3d.  In  many  tubercular  individuals  pleurisy  may  assume  a simple  non-tubercular 

“ 4th.  There  are  pleurisies  of  chemical  origin  which  are  still  obscure  and  insuffi- 
ciently studied.  # 

« 5th.  it  is  more  in  the  province  of  clinical  medicine  than  in  the  power  of  bacteno- 

logical  research  to  determine  the  nature  and  causes  of  primitive  pleurisies. 

“6th.  As  to  the  pleurisies  which  are  developed  secondarily  to  an  acute  pulmonary 
affection— meta-pneumonic  pleurisies,  for  instance— their  etiology  is  evidently  that  of 
the  pneumonia,  and  their  prognosis  is  in  a general  way  more  favorable  than  that  of  the 
primary  pleurisies.”  (Au  Semantic  AlcdicalCf  Oct.  29,  1890.) 
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While  this  consideration  is  paramount  in  the  treatment  of  pleurisy, 
we  should  not  under-estimate  the  great  importance  of  a proper  recog- 
nition of  the  underlying  constitutional  condition,  whether  pathogenic 
or  associated,  as  a proper  appreciation  of  this  must  necessarily  modify 
the  therapeutic  efforts  made  toward  effecting  a control  of  the  local  con- 
dition. 

In  a contribution  of  this  character,  in  which  the  study  of  the  disease 
is  entirely  subordinated  to  its  therapeutic  application,  it  is  impossible  to 
dwell  upon  the  details  of  the  etiology,  pathology,  and  symptomatology 
of  each  one  of  the  varieties  of  pleurisy : it  is  essential,  however,  that 
we  should  know  the  natural  history  of  the  morbid  process  in  general, 
the  nature  or  character  of  the  abnormal  products  created  by  this  pro- 
cess, and  which  it  is  the  object  of  our  therapeutic  effort  to  prevent  or 
remove,  and  the  means  by  which  Nature,  unaided,  attempts  to  effect 
their  removal,  so  that  by  a better  knowledge  of  these  facts  we  may  aid 
her  in  the  most  rational  and  physiological  manner. 

Let  us  rapidly  survey  the  anatomical  and  physiological  conditions. 
Since  the  important  and  historic  researches  of  Recklinghausen,  Axel- 
Key,  Retzius,  Klein,  and  others  it  has  become  an  established  fact  that 
the  pleurae,  like  the  other  serosae,  are  nothing  less  than  large  lymph- 
spaces  communicating  directly  through  large  orifices  (stomata)  with  a 
vast  subpleural  lymphatic  plexus.  This  plexus  is  intimately  inter- 
woven with  the  arterio-venous  capillary  plexus,  and  is  unequally 
distributed  under  the  parietal  pleura.  The  lymphatics  in  the  costal 
pleura  are  arranged  in  two  layers : a superficial  plexus,  which  is 
separated  from  the  pleural  cavity  by  the  mere  thinness  of  the  epithe- 
lial layer,  and  is  arranged  into  a canalicular  system  similar  to  that 
described  by  Auerbach  in  the  muscular  tissues  of  the  intestines;  the 
deeper  lymphatic  set  is  separated  from  the  preceding  by  the  subpleural 
connective  tissue  proper,  and  is  more  intimately  related  to  the  intercos- 
tal muscles.  According  to  Dybkowsky,  the  lymphatic  plexuses  are 
only  found  in  the  intercostal  spaces ; they  are  absent  on  the  surfaces 
of  the  ribs.  From  this  anatomical  arrangement  it  is  plain  that  the 
respiratory  movements  of  the  thorax  and  of  the  lung  must  have  a 
remarkable  influence  upon  the  absorbent  functions  of  these  vessels — a 
conclusion  that  has  been  clearly  demonstrated  by  Dybkowsky’ s classical 
experiments.  During  respiration  the  intercostal  spaces  become  nar- 
rower; the  soft  parts  that  occupy  them  are  relaxed  and  projected  into 
ridges  in  the  direction  of  the  pleural  cavity.  Under  these  circumstances 
the  lymphatic  spaces  are  obliterated  and  absorption  is  nil.  During 
inspiration  the  expansion  of  the  chest  causes  a widening  of  the  inter- 
costal spaces;  the  walls  of  the  lymphatics  separate,  the  stomata  gape 
open,  and  absorption  is  invited. 

When  the  pleural  cavity  is  injected  with  fluids  holding  particulate 
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elements  in  suspension,  the  particles  are  only  absorbed  by  the  costal 
pleura;  these  particles  (coloring  matter)  have  never  been  found  in  the 
pulmonary  or  mediastinal  pleura.  The  rapidity  of  absorption  is  in 
direct  ratio  with  the  frequency  of  the  respiratory  movements;  as,  for 
instance,  after  section  of  the  pneumogastric,  which  causes  the  greatest 
inspiratory  efforts  on  the  part  of  the  animals  experimented  upon.  It 
is  probable  that  the  absorption  of  liquids  is  effected  throughout  the 
whole  pleural  surface,  but  the  more  solid  contents  are  most  probably 
absorbed  by  the  costal  pleura  in  the  intercostal  space,  where  the 
stomata,  or  gaping  lymphatic  mouths,  are  most  numerous.  The 
absorbent  powers  of  the  normal  pleura  are  very  energetic : if  a 
saccharine  solution  is  injected  into  the  pleura,  it  will  rapidly  disap- 
pear, and  the  sugar  can  be  almost  immediately  detected  in  the  urine.1 
Like  all  serous  membranes,  the  pleura  consists  of  a single  endothelial 
cellular  layer  (of  the  irregularly-shaped  polygonal  type)  resting  upon  a 
basement  membrane. 

With  Germain  See,  we  will  repeat  that  whatever  may  be  the  patho- 
genesis of  a given  pleurisy,  the  pathology  of  the  process  always 
reduces  itself  to  three  histological  conditions : viz.  congestion,  exuda- 
tion, and  proliferation.  The  difference  in  the  degree  of  intensity  in 
either  the  whole  or  each  one  of  these  conditions  constitutes  the  basis  for 
the  differentiation  of  the  clinical  types  of  this  disease.  By  taking  the 
commonest  and  most  classical  type  of  acute  pleurisy,  the  sero-fibrinous 
variety,  as  an  illustration,  we  will  find  it  easier  to  study  the  evolution 
of  the  pleuritic  process  and  demonstrate  more  effectively  the  essential 
difference  between  this  and  other  types. 

The  initial  fluxion  and  congestion  is  the  primordial  fact  in  pleuritic 
inflammation.  It  may  be  characterized  by  simple  discoloration  or  the 
most  intense  ecchymotic  injection  of  the  pleura.  The  blood-vessels 
are  dilated  and  gorged  with  blood,  the  lymphatics  and  lymph-spaces 
distended  with  leucocytes,  and  the  connective-tissue  interspaces  are 
swollen  with  a flood  of  plasma.  The  epithelial  surface  cells  swell, 
rapidly  proliferate,  become  stratified  with  superimposed  layers  of 
embryonal  cells,  which  are  continuously  shed  and  dropped  into  the 
more  dependent  portions  of  the  pleural  sac  when  they  mix  with  the 
serum  that  is  constantly  transuding  from  the  swollen  pleura.  The 
fibrinogen  of  the  effused  serum  is  now  acted  upon  by  the  fibrino- 
plastic  matter  of  the  leucocytes  of  the  pleura  and  of  the  embryonal 
tissue,  so  that  fibrin  is  rapidly  formed.  The  coagulation  of  the  fibrin 
thus  formed  upon  the  inflamed  surface  gives  rise  to  the  rough  “bread- 
and-butter”  appearance  which  is  so  readily  recognizable  by  the  naked 
eye  in  the  earliest  days,  even  hours,  of  the  inflammation.  The  fibrin 
thus  exuded  constitutes  the  pseudo-n  1 em brane  of  pleurisy ; but  the 

1 M.  S4e,  Diet.  Dcchambre,  1888. 
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morbid  activity  of  the  inflamed  pleura  does  not  end  here,  for  in  the 
course  of  a few  days  a true  new  granulation-membrane  is  developed 
directly  from  the  pleura  as  a histological  part  of  the  serosa,  and  not  a 
mere  exudation  which  is  foreign  to  it,  as  in  the  case  of  the  fibrinous 
pseudo-membrane  of  the  acute  stage.  The  difference  between  these 
two  formations  is  a capital  one  from  both  the  pathological  as  well  as 
therapeutic  standpoint,  and  should  be  well  appreciated  ; for  the  fiist  is 
a temporary  formation,  the  removal  of  which  may  be  hastened  by 
remedial  measures,  while  the  other  is  a permanent  condition  that 
practically  defies  all  treatment.1 

As  fast  as  these  granulations  develop,  the  primitive  pseudo-mem- 
branous and  avascular  fibrinous  layer  which  overlies  them  undeigoes 
a rapid  fatty  degeneration,  the  fibrils  of  the  degenerate  exudate  being 
absorbed  by  the  lymphatics.  Finally,  the  embryonal  cells  of  the 
granulation-tissue  assume  a more  adult  type,  so  that  when  the  serum 
interposed  between  the  opposed  visceral  and  parietal  surfaces  is  absorbed, 
and  the  opposing  granulations  are  allowed  to  come  in  contact,  adhesions 
take  place  which  permanently  bind  the  opposed  surfaces  by  firm  bands 
of  fully-formed  connective  tissue.  On  the  other  hand,  when  the 
absorption  of  the  effused  fluid  is  too  long  delayed  and  apposition 
is  prevented,  then  the  granulation-tissue  cells  mature,  and  end  by 
forming  a true  endothelial  surface  of  adult  pavement  cells,  simulating 
the  original  pleural  surface,  and  giving  to  the  new  membrane  that 
peculiar  lustre  or  polish  that  characterizes  the  cystic  interior  of  the 
very  chronic  cases.  It  is  easily  understood  that  in  such  cases  the 
prospect  of  securing  obliteration  of  the  pleural  cavity  by  adhesion, 
even  after  the  permanent  removal  of  the  contained  fluid,  is  hopeless, 
since  the  apposed  smooth  surfaces  will  no  more  unite  than  will  the 
original  surfaces  of  the  healthy  pleura.  The  rationale  of  the  excision 
or  extirpation  of  this  thickened  pleura  after  resection  of  the  costal 
walls,  as  successfully  practised  by  Sehede  of  Hamburg,  Kuester 
of  Berlin,  and  others,  is  well  understood,  and  its  justification,  as 
the  only  radical  means  of  relief,  appreciated. 

We  have  already  described  the  method  by  which  the  fibrin  exuda- 
tion of  acute  pleurisy  is  formed,  and  we  have  incidentally  explained 
that  in  consequence  of  the  great  afflux  of  blood  to  the  pleura  a large 
amount  of  liquid  plasma  is  exuded.  The  laws  that  determine  the 

1 The  older  authors  believed  that  this  new  vascular  membrane  was  produced  by  the 
organization  of  the  exuded  fibrin,  whereas  it  is  now  well  understood,  since  the  investi- 
gations of  Virchow,  Robin,  Charcot,  Vulpian,  and  others,  that  the  formation  of  the 
new  granulation-membrane  is  coincident  with  the  disorganization  and  disintegration 
of  the  primitive  pseudo-membranous  exudate.  The  new  membrane  is  formed  by  the 
proliferation  of  the  endothelial  cells  associated  with  a rapid  process  of  vascularization 
originating  in  the  pleural  capillaries  proper,  and  causing  the  formation  of  a typical 
granulation-tissue. 
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amount  of  this  fluid  exudate  have  not  been  fully  diseovered.  It  is 
certain  that  the  intensity  of  the  initial  congestion  does  not  determine 
the  quantity,  because  it  is  notorious  that  some  of  the  most  painless  and 
insidious  pleurisies — e.g.  latent  pleurisies — are  the  ones  that  are  fre- 
quently associated  with  the  largest  amount  of  fluid ; while,  ou  the 
other  hand,  usually  the  most  acute  (primitive)  pleurisies  are  frequently 
arrested  at  the  incipiency  of  the  plastic  stage,  and  are  followed  by  early 
adhesion  of  the  apposed  pleural  surfaces.  At  any  rate,  the  existence 
of  this  serous  exudate  is  one  of  the  capital  facts  in  the  history  of 
pleurisy ; and  it  is  its  presence  which  occasions  the  most  dangerous 
complications  and  calls  for  the  most  energetic  treatment.1 

We  have  already  noticed  the  evolution  and  involution  of  the  more 
solid  products  of  pleural  exudation.  We  must  now  simply  mention 
that  when  recovery  takes  place  the  effused  fluid  is  either  rapidly  or 
gradually  absorbed,  the  floating  flocculi  of  fibrinous  exudation  dis- 
appear by  absorption  and  approximation  of  the  apposed  pleural  surfaces 
takes  place.  The  fibrinous  pseudo-membrane,  if  it  exists,  may  cause  a 
temporary  agglutination  of  the  pleural  surfaces,  but  this  is  not  perma- 
nent until  the  vascular  granulations  of  the  true  new  tissue  which  under- 
lies it  have  coalesced,  and  a network  of  adhesions  is  formed  by  a newly- 
developed  connective  tissue  of  the  adult  type. 

We  have  also  stated  that  the  character  of  the  exudate  distinguishes 
the  nature  of  the  pleurisy.  We  can  now  add  that  the  sero-fibrinous 
pleurisy  is  distinguished  by  a predominance  in  the  amount  of  liquid 
exudate ; the  acute  plastic  pleurisy  by  the  preponderance  of  fibrinous 
_p,s'ei«;Zo-membranous  exudate  and  scantiness  of  fluid;  the  true  dry 

1 This  liquid  is  nothing  else  than  diluted  blood-plasma.  The  proportions  of  its 
constituent  elements  vary  with  the  acuteness  of  the  inflammation  that  causes  it.  The 
albumin  and  fibrin  which  it  contains  are  in  greatest  excess  when  the  inflammation  is 
most  intense.  In  old  or  chronic  effusions,  in  which  the  inflammatory  process  is  of  a 
low  or  sub-acute  grade,  the  fluid  is  very  poor  in  coagulable  matter.  The  same  may  be 
said  of  the  morphological  elements  which  are  found  in  it.  The  more  recent  and  acute 
the  process,  the  more  abundant  will  they  be.  It  has  been  claimed,  and  with  some  good 
evidence,  that  the  wealth  of  the  fluid  in  solid  constituents  furnishes  indications  of  prog- 
nostic value.  Laboulbene  believes  that  the  cure  of  a pleurisy  is  more  likely  to  be  rapid 
if  the  quantity  of  fibrin  is  great.  Meliu  and  Constantin  Paul  have  proved  almost  conclu- 
sively that  the  poorer  the  effusion  is  in  solid  matter  the  more  promptly  will  it  repro- 
duce itself  (Vidal).  Repeated  observation  has  convinced  the  author  of  the  correctness 
of  this  assertion,  and  while  he  admits  with  Frantzel  and  others  that  this  is  not  always 
true,  he  still  believes  the  truth  of  the  general  conclusions. 

In  connection  with  the  microscopic  characteristics,  it  should  be  remembered  that 
even  the  most  limpid  serum  removed  from  the  pleural  cavity  reveals  the  abundant 
presence  of  blood-corpuscles.  Dieulafoy  teaches  that  any  specimen  that  contains  no 
more  than  3000  red  corpuscles  to  the  cubic  millimetre  has  no  tendency  to  suppuration, 
while  if  it  contains  more  than  this  it  is  almost  certain  to  become  purulent.  When  dis- 
cussing the  treatment  of  empyema  we  will  dwell  upon  the  later  revelations  of  rnyco- 
logical  investigations,  and  will  refer  to  the  more  positive  and  reliable  indications  fur- 
nished by  bacteriological  tests. 
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pleurisy, — pleuresie proliferative  (Lancereaux),  chronic  hyperplastic  pleu- 
risy (Vidal),  interstitial  pleurisy  (Loomis), — is  distinguished  by  almost 
the  total  limitation  of  the  process  to  the  formation  ot  a new  granulation 
tissue,  ending  invariably  in  true  connective-tissue  adhesions.  In  the 
more  aggravated  and  typical  cases  the  connective-tissue  proliferation  is 
of  a progressive  character,  involving  the  whole  pleuia  and  causing  a 
total  obliteration  of  the  cavity,  encapsulating  the  lung  in  a sclerogenic 
mass  which  may  lead  to  chronic  fibroid  changes  in  the  lung  itself, 
and  thus  produce  the  permanent  atrophic  alterations  which  characterize 
pulmonary  cirrhosis  of  pleuritic  origin,  the  chronic  pleuiogenous 
pneumonia  (pneumonic  chronique  pleurog&ne)  of  Brouardel  and  C harcot. 
Under  these  circumstances  it  will  be  readily  understood  that  in  this 
rarer  form  of  pleuritic  disease  the  new  connective-tissue  formations 
which  are  started  in  the  pleura  constitute  simply  the  beginning  or 
initial  stage  of  a morbid  process — a process  which  ends  in  the  lung 
itself,  and  is  not  the  finale  of  a pleurisy. 

From  this  synoptical  review  of  the  more  essential  inflammatory 
pleuritic  changes  it  is  plain  that  the  spontaneous  cure  of  this  inflam- 
mation may  be  accomplished  by  the  unaided  efforts  of  Nature  a fact 
that  has  been  sufficiently  proven  since  the  days  of  Skoda  and  the 
Viennese  school  of  therapeutic  nihilists.  The  natural  cure  of  the 
disease,  which  is  mainly  effected  by  the  spontaneous  absorption  of  the 
exuded  products  and  the  final  adhesion  of  the  apposed  serous  surfaces, 
is  in  reality  an  intrinsic  characteristic  of  all  the  acute  non-purulent 
pleurisies.1 

It  is  only  in  the  chronic  cases,  in  which  the  absorbent  functions  are 
interfered  with  by  an  insuperable  barrier  of  connective-tissue  neo- 
formation, or  in  which  the  presence  of  a complicating  agency  (tubercle) 
which  perpetually  maintains  the  effusion,  that  the  natural  process 
fails,  and  a cure  can  only  be  effected  by  therapeutic  intervention.  In 
the  purulent  pleurisies  the  resources  of  Nature  are  powerless  to  correct 
the  morbid  process,  the  natural  means  of  securing  the  removal  of  the 
purulent  product  leaving  always  imperfect  results,  which  are  inferior 
to  the  opportune  intervention  of  the  therapeutist. 

The  natural  tendency  to  recovery  must  necessarily  depend  upon  the 
underlying  pathogenic  and  anatomical  conditions.  In  general  terms, 
this  tendency  may  be  stated  to  be  greatest  in  a , the  most  acute  type,  the 
acute  plastic  pleurisy  (characterized  by  large  fibrinous  exudation  and 
scant  serous  effusion)  ; b,  less  in  the  subacute  or  sero-fibrinous  pleurisy 
(with  predominance  of  serous  effusion) ; c,  still  less  in  chronic  serous 
pleurisy  with  hyperplastic  walls ; d,  none  in  the  purely  hyperplastic  or 
interstitial  progressive  variety;  e,  worse  in  the  purulent  varieties. 

1 Out  of  200  cases  of  pleurisy  reported  by  A.  L.  Mason  132  recovered  without  hav- 
ing to  resort  to  thoracentesis,  Bod.  City  Hoop.  Reports,  3d  Scries,  1882. 
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In  prognosis  this  intrinsic  tendency  to  recovery  may  be,  therefore, 
graphically  expressed  as  follows  : acute  pleurisy,  very  good  ; subacute 
pleurisy,  good ; chronic  pleurisy,  fair ; hyperplastic  pleurisy,  bad ; 
purulent  pleurisy,  very  bad. 

The  frequent  occurrence  of  spontaneous  recovery  led  at  one  time  to 
a methodical  expectancy,  a quasi-complete  therapeutic  nihilism,  which, 
while  very  instructive  in  the  way  of  studying  “the  natural  course  of 
disease  undisturbed  by  therapeutics”  (Skoda),  was  conducive  to  the 
most  disastrous  practical  results.  In  healthy  contrast  with  this  peril- 
ous tendency  we  quote  the  language  of  F rantzel,1  who,  writing  in 
1875,  impressively  says:  “There  are  many  physicians,  even  nowa- 
days, who  adhere  to  the  expectant  method  which  came  in  vogue  now 
more  than  thirty  years  ago,  and  who  recommend  that  pleuritis  should 
not  be  submitted  to  medical  treatment  unless  special  symptoms  are 
present  which  threaten  life.  They  assert  that  inflammation  of  serous 
membranes — pleuritis,  pericarditis — unless  attended  by  very  great  effu- 
sion, are  not  dangerous  diseases  and  will  get  well  of  themselves. 
What  infinite  mischief  has  the  adoption  of  this  view  already  inflicted 
on  such  patients  ! It  is  only  necessary  to  have  once  seen  with  observ- 
ant eyes  how  such  patients  inevitably  and  with  the  direst  sufferings  are 
condemned  to  certain  death  to  induce  us  to  strive  with  all  our  might  in 
every  fresh  case  of  pleuritis  or  pericarditis  to  quickly  reduce  the  in- 
flammation and  bring  about  as  complete  an  absorption  as  possible  of 
the  deposited  exudation.” 

When  we  consider  the  disastrous  consequences  of  exudation  in 
binding  down  and  permanently  crippling  the  expansive  power  of  the 
lungs,  and  thus  permanently  subtracting  a large  respiratory  area  from 
the  patient ; when  we  consider  the  risks  incurred  by  those  who  carry 
with  them  the  large  unabsorbable  accumulations  of  chronic  pleurisy ; 
when  we  look  on  the  permanent  skeletal  deformities  induced  by  those 
who  recover  from  these  effusions, — it  is  realized  that  neither  the  expect- 
ant nor  the  purely  symptomatic  treatment  can  be  the  ideal  of  the  prac- 
titioner, whose  aim  should  always  be  directed  toward  a restitutio  in 
integrum , and  not  a cure  ad  partem , as  we  are  still  unfortunately  so 
frequently  compelled  to  admit  is  the  result  of  our  best  and  most 
approved  therapeutic  efforts. 

The  question  which,  therefore,  presents  itself  for  consideration  at 
the  very  threshold  of  this  subject  is,  Can  acute  pleurisy  be  aborted? 
Is  it  possible  to  jugulate  the  inflammatory  process  at  the  very  start,  so 
as  to  modify  and  weaken  it  sufficiently  to  abbreviate  its  duration  and 
prevent  the  formation  of  the  formidable  and  mischievous  exudations 
that  result  from  it? 

This  is  an  old  question,  and  one  that  has  been  exhaustively  dis- 

1 Ziemssen’s  Cyclojmdia. 
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cUSSed  by  all  systematic  writers,  both  ancient  and  modern,  and  in  the 
most  contradictory  manner.  The  older  authors— we  mean  those  who 
flourished  after  Pinel  and  Laennec,  who  first  differentiated  pleurisy 
from  pneumonia  and  established  its  independent  position  in  nosology— 
gave  very  serious  thought  to  the  subject,  and  according  to  their  obser- 
vations, particularly  those  of  Andral,  Bouillaud,  Louis,  and  Chornel 
in  France;  Cullen,  Pearson,  B.  Bell,  Cooper,  Abernethy,  Alison, 
Marshall  Hall,  Watson,  and  Walshe  in  England— whose  powers  of 
observation  are  unimpeachable — such  an  achievement  was  possible. 
The  antiphlogistic  treatment,  free  and  repeated  venesection  ad  deliquium 
animi,  and  wet  cupping  were  the  means  by  which  this  result  was 
obtained.  There  was  no  question  then  as  to  the  benefit  of  bleeding, 
onlv  the  quantity  of  blood  to  be  abstracted  was  the  subject  of  con- 
troversy. Over  fifty  years  have  now  elapsed  since  that  time,  and, 
while  there  are  yet  at  present  men  who  stoutly  uphold  the  correctness 
of  the  old  practice— M.  Peter  in  France,  for  instance  (1880),  and 
Meyer  and  Frantzel  in  Germany  (1882) — things  have  so  changed  that 
it  has  now  become  an  anachronistic  absurdity  to  discuss  the  efficacy  of 
venesection  unless  it  be  to  denounce  it. 

Without  attempting  to  enter  into  the  merits  of  the  question,  we 
cannot  help  wondering  at  the  extreme  oscillations  of  the  pendulum  of 
professional  opinion,  and  asking  ourselves  why  the  modern  generation 
has  set  itself  down  so  firmly  against  the  use  of  the  lancet  when  our 
ancestors  gloried  so  enthusiastically  over  its  merits.  It  is  remarkable 
to  read  that  so  competent  and  careful  an  observer  as  Louis,  who  cupped 
and  bled  his  pleuritic  patients,  maintained  in  the  discussions  of  the 
French  Academy  that  “ Pleurisy  rarely,  if  ever,  caused  death.” 
Professor  Peter,  who  has  lived  to  practice  most  actively  both  the  older 
and  modern  methods  of  treatment,  says  that  “ if  the  old  method  of 
treatment  was  followed  more  often  now-a-days,  there  would  be  less  fre- 
quent appeals  to  the  aspirator  and  to  the  knife,  and  that  pleurisy  would 
claim  a much  smaller  mortality.”  1 

Those  who  are  especially  interested  in  the  question  raised  by  Pro- 
fessor Peter  would  do  well  to  consult  the  refutation  given  by  Dujardin- 
Beaumetz  in  his  admirable  Legons  de  clinique  therapeutique. 

In  direct  contradiction  to  the  recent  claim  of  Peter  we  may  listen 
to  the  opinion  of  the  elder  Flint,  whose  calm  and  unbiassed  judgment, 
based  upon  an  enormous  professional  experience  in  this  country  of  over 
fifty  years,  deserves  the  great  consideration  that  has  always  been 
accorded  to  the  utterances  of  this  foremost  of  American  clinicians.  In 
speaking  of  the  influence  of  bloodletting  in  the  treatment  of  pleurisy, 
he  says:  “Experience  and  pathological  reasoning  combine  to  show 
that  bloodletting  does  not  exert  a direct  controlling  effect  upon  an 
1 Lemons  de  Clinique  medicate,  3d  ed.,  1880. 
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inflammatory  disease.  It  may  exert  a powerful  immediate  effect  as  a 
palliative  measure,  but  whatever  curative  power  it  may  possess  is  exerted 
indirectly.  Its  therapeutic  action,  in  general,  consists  in  lessening  the 
force  and  frequency  of  the  heart’s  action,  in  other  words,  in  diminish- 
ing the  intensity  of  the  symptomatic  fever.  In  the  early  period  of  an 
acute  inflammation  accompanied  by  high  febrile  movements,  as  indi- 
cated by  a pulse  accelerated  and  of  abnormal  strength,  the  abstraction 
of  blood  affords  relief  and  may  contribute  to  a favorable  progress  of 
the  disease.  It  should  enter  into  the  treatment  of  a certain  proportion 
of  cases,  jyrovided  other  and  more  conservedive  means  for  the  same  ends 
are  not  available .” 

“ The  evils  of  bloodletting  arise  from  the  spoliative  effect  upon 
the  blood.  It  diminishes  the  red  globules,  and  these  during  the  prog- 
ress of  the  disease  are  not  readily  reproduced.  It  induces  thus  the 

amende  condition,  and  in  this  way  impairs  the  vital  powers,  etc 

The  useful  effects  of  bloodletting  may  frequently,  if  not  generally,  be 
obtained  by  other  means,  which  require  less  circumspection  in  their 
employment,  because  if  injudiciously  resorted  to  they  are  in  a less 
degree  hurtful,  etc.”  1 

It  is  unnecessary  to  state  that  the  views  of  this  distinguished 
observer,  whose  authority  has  stamped  with  its  influence  the  practice 
of  many  generations  of  American  physicians,  are  those  of  almost  all 
representative  clinicians  the  world  over. 

For  our  part,  we  can  conscientiously  state  that  throughout  a large 
hospital  and  private  experience  during  the  last  twelve  years  we  have 
never  seen  a case  of  acute  pleurisy  in  which  we  felt  that  the  abstraction 
of  blood  by  venesection  was  necessary  or  justifiable.  This  was  not  due 
to  prejudice,  but  simply  because  of  the  inherent  weakness  of  the  pa- 
tients, which  radically  unfitted  them  for  venesection — a peculiarity 
common  to  all  large  metropolitan  populations,  which  Peter  himself 
admits  interferes  with  bloodletting  in  Paris  itself.  It  should  be  added 
that  throughout  our  private  experience  we  have  acted  independently 
and  without  bias  against  bloodletting;  in  fact,  we  have  never  failed  to 
resort  to  the  lancet  in  any  condition  in  which  vascular  depletion 
appeared  to  be  the  best  means  of  affording  relief — e.  g.  failure  of  the 
circulation  from  over-distension  of  the  right  heart,  etc.  This  is  partly 
due,  however,  to  the  fact  that  the  majority  of  hospital  cases  have  applied 
for  relief  after  the  acute  stage  had  passed,  and  the  existence  of  the  sec- 
ond exudative  stage  precluded  the  consideration  of  all  depletive  meas- 
ures. Neither  can  we  state  that  in  private  practice  has  venesection  ever 
appeared  necessary,  since  in  all  the  cases  the  prompt  application  of  other 
remedial  measures  has  given  the  most  satisfactory  relief  from  all  the 
symptomatic  phenomena. 

1 Principles  and  Practice  of  Medicine , 4tli  eel,  1873. 
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In  summing  up  the  status  of  modern  opinion  in  regard  to  bloodlet- 
ting in  pleurisy  we  may  state  that,  while  the  immediate  benefits  of 
bloodletting  are  not  denied,  they  are  nevertheless  not  accorded  the  enor- 
mous importance  of  former  years,  the  effects  of  venesection  being  only 
indirectly  beneficial  and  not  specifically  curative.  Since  bloodletting 
affords  only  symptomatic  relief,  and  does  not  prevent  the  fuither 
evolution  of  the  pleuritic  process  into  its  more  mature  and  dangerous 
stages,1  it  cannot  be  regarded  as  a jugulating  agent  in  the  highest 
sense/  and  must  consequently  be  supplanted  by  other  therapeutic 
agents  that  afford  the  same  symptomatic  relief  with  decidedly  less 
damaging  effect  upon  the  patient’s  resources.  We  may  add,  also,  that 
the  great  therapeutic  discoveries  that  have  been  made  in  the  last  few 
years  have,  much  more  than  the  influence  of  doctrinal  objections, 
greatly  justified  the  modern  aversion  to  bloodletting.  It  is  very 
natural  that  with  the  scarcity  of  positive  potent  therapeutic  agents 
which  characterized  the  practice  of  the  middle  and  earlier  periods  of 
this  century,  the  immediate  brilliant  effects  of  venesection  should  have 
assumed  magnified  proportions,  but  it  is  equally  plain  to  understand 
why  with  a better  appreciation  of  the  etiology  and  natural  history  of 
disease,  and  a better  understanding  of  the  effects  of  drugs  (especially 
the  positively  brilliant  additions  that  have  been  made  to  the  materia 
medica  in  the  last  ten  years),  that  the  effects  of  bloodletting  should 
have  been  completely  overshadowed  and  forgotten. 

Finally,  while  we  cannot  claim  for  modern  therapeutics  the  absolute 
power  of  jugulating  the  pleuritic  process  in  all  cases,  we  can  emphat- 
ically state  that  we  are  able  greatly  to  diminish  the  severity  or  violence 
of  the  initial  stages,  and  probably  control  its  career  in  a way  more 
prompt,  more  conservative,  and  more  efficient  than  by  the  depleting 
practices  of  the  antiphlogistic  system. 

TREATMENT  OF  THE  FIRST  STAGE  : HYPEREMIA  AND  PLASTIC 

EXUDATION. 

Apart  from  the  possibility  of  aborting  or  jugulating  the  inflamma- 
tory process  at  the  very  onset  of  the  invasion,  there  are  several  indica- 
tions ( indicationes  morbi ) which  demand  the  attentive  consideration  of 
the  therapeutist. 

The  first  of  these  is  the  physiological  indication  of  rest.  In 
pleurisy  general  (or  bodily)  and  local  rest  are  demanded  by  the 
inflamed  serosa. 

Rest. — Long  ago,  Mr.  Hilton,  in  his  admirable  lecture  on  Rest  and 
Pain,  pointed  out  the  resemblance  between  the  pleura  and  pericardium 
and  joints.  Much  longer  before  him  Bichat  had  already  established 

1 Some  authors  as  competent  and  careful  as  Loomis  contend  and  teach  that  blood- 
letting really  favors  the  greater  transudation  of  serum  in  the  second  stage. 
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the  anatomical  and  physiological  unity  of  all  the  serous  membranes. 
The  pleural  cavity  represents  a huge  joint  constantly  in  motion.  It 
has  two  surfaces  covered  by  serous  membrane,  gliding  smoothly  upon 
each  other  by  the  aid  of  lubricating  fluid.  Mr.  Hilton  applied  his  law 
of  associated  muscular  action,  nerve-supply,  and  function  to  the  pleura, 
showing  how,  when  inflammation  takes  place,  the  nerves  of  the  pleura 
that  are  directly  in  communication  with  those  supplying  the  intercos- 
tal muscles  call  for  cessation  of  movement,  and  that  the  pain  felt  in 
the  skin  over  the  inflamed  area  is  the  agent  by  which  the  needed  rest 
is  obtained.  “ Practically,  the  same  thing  occurs  in  the  joint  that  is 
inflamed  and  painful  from  acute  rheumatism.  Probably  the  resem- 
blance between  this  inflammation  of  a serous  membrane  and  that  of  a 
joint  could  be  more  striking  were  the  conditions  exactly  similar.  But 
in  the  case  of  the  pleural  serous  membrane  complete  rest  cannot  be 
obtained.  The  lungs  cannot  cease  breathing  and  the  heart  cannot  stop 
beating.”  Probably,  as  suggested  by  Hilton  and  Powell,  this  accounts 
for  the  more  fibrinous  and  adhesive  character  of  the  effusion,  a further 
effort  of  Nature  to  secure  rest.  In  the  case  of  the  joint  immediate  rest 
is  secured,  and  the  effusion  is  not  adhesive  in  ordinary  cases. 

It  is  doubtless  due  to  the  influence  of  Hilton’s  teachings  that  the 
attempt  at  securing  rest  by  fixing  the  affected  side,  and  thereby  dimin- 
ishing the  respiratory  movements,  is  so  frequently  applied  at  the  bed- 
side. This  practice,  which  is  so  largely  followed  in  English  and 
American  hospitals,  is  a good  one  in  the  acute  stage.  There  is  no 
doubt  that  much  comfort  is  given  to  the  patients  by  it.  The  method 
(Robert’s)  simply  consists  in  applying  strips  of  adhesive  plaster  two  to 
three  inches  in  breadth,  extending  from  the  spine  posteriorly  to  the 
sternum  anteriorly,  around  the  affected  side.  This  was  the  method 
almost  invariably  practised  by  the  late  Professor  Samuel  M.  Bemiss 
of  New  Orleans,  Avho  always  expressed  himself  as  highly  pleased 
with  it  throughout  his  large  and  eminently  successful  practice. 

Following  the  same  idea,  Richard  Otto  of  Dorpat1  recommends 
that  an  ordinary  cotton  bandage,  two  and  a half  to  four  inches  in 
width,  be  applied  tightly  to  the  thorax.  This  compression  he  be- 
lieves is  useful  whether  the  inflammation  has  just  begun  or  whether 
it  has  .passed  to  the  second  stage.  In  either  case,  if  the  bandage  is 
tightly  applied,  it  will  give  great  relief.  At  first  it  is  rather  uncom- 
fortable, but  if  removed  at  the  solicitation  of  the  patient  he  will  soon 
beg  to  have  it  reapplied. 

In  addition  to  these  local  mechanical  restraints,  it  is  necessary,  no 
matter  how  mild  the  case,  to  place  the  patient  in  bed.  The  patient 
should  be  allowed  to  place  himself  in  the  position  in  bed  which  he 

1 Berlin  klin.  M odi.,  Sept.  30,  1889;  Annual  of  the  Universal  Medical  Sciences, 
1890. 
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finds  most  comfortable.  He  should  be  forbidden  to  talk,  and  should 
be  prevented  from  making  any  unnecessary  movements,  and  a nutri- 
tions but  plain  diet,  without  stimulants,  should  be  given  him. 

In  the  way  of  hygienic  indications  the  sick-room  should  be  well 
ventilated  and  kept  at  a temperature  of  about  65°  F.  (Loomis). 

As  a preliminary  to  further  treatment  a saline  purgative  is  usually 
prescribed  A pint  of  the  effervescent  solution  of  the  iced  citrate  of 
magnesium,  taken  in  broken  doses,  a double  dose  of  Seidlitz  powders, 
a dose  of  compound  cathartic  pills,  a draught  of  the  purgative  mineral 
waters  (Hunyadi  Janos,  Friedrichshall),  an  ounce  of  Epsom  salts,  or  1 
drachm  (3j)  of  the  pulvis  hydrargyri  chlor.  mite  et  jalapse  ( National 
Formulary ),  constitute  a repertory  from  which  a selection  may  be 
made  that  will  suit  the  requirements  of  any  particular  case.  As  a 
general  rule  more  powerful  purgatives  should  be  reserved  for  the 
more  robust  and  plethoric  patients.  The  evacuations  resulting  fiom 
these  purgatives  should  be  passed  in  a bed-pan,  so  as  to  cause  the  least 
disturbance  of  the  patient. 

In  addition  to  the  preceding  indications,  the  call  to  diminish  the 
intensity  of  the  pleural  engorgement  is  one  of  primary  importance  at 
this  stage  of  the  disease.  To  meet  this  indication  was  the  object  of  the 
older  antiphlogistic  method  with  its  large  bleedings  and  violent  emeto- 
cathartics  and  counter-irritants.  While  modern  practice  has  totally 
discarded  venesection,  it  has  not  been  able  to  dispense  altogether  with 
the  principle  of  local  depletion,  counter-irritation,  and  derivative  medi- 
cation, and  still  tolerates  it,  though  in  such  an  attenuated  form  that  the 
practice  would  be  repudiated  as  such  by  the  disciples  of  Rasori  and  the 
exaggerated  school  of  contra-stimulation.  At  present  local  depletion, 
the  blister  and  the  lesser  counter-irritants,  the  purgatives,  diuretics,  and 
diaphoretics,  are  the  only  relics  that  have  survived  the  general  down- 
fall of  antiphlogism. 

While  we  have  never  had  occasion  to  realize  the  necessity  for  vene- 
section, especially  that  large  and  repeated  bloodletting  ad  deliquium 
animi  which  was  formerlv  regarded  as  essential  for  the  control  of  the 
disease,  we  do  believe  that  the  local  abstraction  of  blood — say  4 to  6 
ounces — by  means  of  the  wet  cup  is  an  excellent  means  of  obtaining 
an  amelioration  of  the  local  symptoms  and  general  distress,  the  relief 
being  out  of  proportion  to  the  amount  of  blood  abstracted.  By  means 
of  the  cupping-glasses  with  air-tight  stopcocks,  that  may  be  attached 
to  the  ordinary  Dieulafoy  or  Potain  aspirator  or  the  Allen  sm'gical 
pump,  a vacuum  can  be  promptly  obtained,  so  that,  after  preliminary 
scarification  with  the  special  instrument  for  the  purpose,  the  desired 
local  depletion  can  be  very  effectively  obtained  without  much  annoy- 
ance to  the  patient. 

This  wet  cupping,  if  resorted  to  at  all,  should  be  applied  at  the  very 
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earliest  moment  of  the  initial  stage : it  is  almost  exclusively  indicated 
in  the  acute  pleurisies  with  very  inflammatory,  painful,  and  feverish 
symptoms  of  robust  and  plethoric  subjects.  In  all  other  pleurisies, 
with  subacute  symptoms  occurring  in  debilitated  subjects,  it  is  positively 
contraindicated.  For  this  reason  cupping  will  always  remain  a more 
popular  and  effective  indication  in  healthier  rural  districts  than  in 
metropolitan  practice. 

It  is  in  the  class  of  the  subacute  pleurisies  in  weaker  patients  that 
another  relic  of  the  antiphlogistic  system — the  blister — will  always 
continue  to  find  application. 

While  the  blister  has  never  had  more  powerful  enemies  than  in  the 
present  decade,  its  triumphant  survival  in  the  treatment  of  inflammatory 
affections  of  serous  membranes,  and  in  this  one  specially,  is  one  of  the 
best  proofs  of  its  utility.  As  a rule,  the  majority  of  systematic  writers 
deprecate  the  application  of  blisters  in  the  acute  or  initial  stage  of 
pleurisy,  even  when  they  advise  it  in  the  later  stages.  Nevertheless,  it 
is  apparent  to  anyone  who  considers  the  pathological  anatomy  of 
pleurisy  that  blisters  or  any  other  counter-irritant  is  much  more 
likely  to  accomplish  its  purpose  in  the  early  stages  of  the  disease,  when 
the  membrane  has  not  been  seriously  altered,  than  in  the  later  stages, 
when  a thick  coat  of  exudation  has  been  spread  over  its  internal  sur- 
face. It  is  in  the  later  stages,  when  absorbent  orifices  of  the  lym- 
phatics are  entirely  plugged  by  exudation,  that  we  fail  to  see  the 
rationale  of  the  counter-irritant.  We  believe  with  Professor  Peter 
that  if  blisters  are  at  all  useful  in  pleurisy  it  is  in  the  first  stage,  and 
rarely  in  the  later  stages. 

In  Louisiana,  where  the  older  traditions  of  the  French  school  still 
linger  among  the  Creole  population,  the  blister,  if  not  constantly 
applied,  is  almost  always  expected  in  all  pleuro-pulmonic  phlegmasise, 
and,  while  there  is  frequent  abuse  of  this  agent,  the  beneficial  results 
that  are  constantly  observed  from  its  application  leave  no  doubt  in  the 
mind  of  the  unprejudiced  observer  of  its  possible  utility.  The  blister, 
if  applied,  should  never  remain  longer  in  contact  with  the  skin  than  the 
time  necessary  to  produce  vesication.  The  epidermis  should  not  be 
removed,  but  should  be  simply  punctured  to  allow  the  retained  serum 
to  escape.  To  make  a blister  suppurate  by  the  application  of  irritating 
ointments,  etc.,  is  absolutely  unnecessary  under  any  circumstances.  It 
should  be  remembered  that  the  blister  is  to  be  used  most  cautiously  in 
children  on  account  of  the  strangury  and  other  evidences  of  canthari- 
dism  that  it  is  more  likely  to  produce.  It  is  of  course  absolutely  con- 
traindicated in  all  albuminuric  subjects  or  those  affected  with  genito- 
urinary diseases,  for  a like  reason. 

In  ordering  the  blister  the  emplastrum  cantharidis  ( U.  S.  Pliarm .), 
freshly  prepared,  should  be  preferred  to  the  numerous  ready-made 
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vesicating  plasters  that  are  found  in  the  shops.  The  size  should  be 
regulated  by  the  area  and  intensity  of  the  pain.  Cantharidal  col- 
lodion (collodium  cum  cantharicle,  U.  S.  Pharm.)  may  be  also  applied 
with  a camel’s-hair  pencil  in  lieu  of  the  blister,  but  the  unreliability 
of  this  article  is  notorious,  and  the  plaster  is  to  be  preferred  when- 
ever a prompt  and  energetic  action  is  desired.1 

In  the  milder  cases,  in  which  the  pain  is  not  very  intense  nor  the 
fever  high,  dry  cupping,  by  means  of  the  aspirating  pump  already 
mentioned,  and  followed  by  turpentine  stupes  prepared  with  flannel 
cloths  large  enough  to  cover  the  affected  side,  wrung  out  of  hot  water 
and  sprinkled  with  spirits  of  turpentine,  is  excellent  local  treatment. 
Mustard,  whether  in  sinapism  or  in  the  shape  of  the  leaves  sold  by 
the  manufacturer,  is  a most  elegant  but  less  effective  aud  more  painful 
counter-irritant.  When  alternated  with  applications  of  tincture  of  iodine 
it  is  useful  in  the  treatment  of  the  “ dry  ” pleuritic  stitches  of  phthisis. 

Iu  children  counter-irritants  cannot  be  applied  as  in  adults.  They 
cause  great  pain,  restlessness,  and  even  delirium,  and  for  this  reason 
gentler  means  of  drawing  the  blood  to  the  surface  must  be  resorted 

1 In  ordering  a blister  the  precaution  should  not  be  omitted  to  make  frequent  exami- 
nations of  the  underhung  skin  in  order  to  withdraw  the  plaster  when  vesication  has 
taken  place.  This  effect  is  usually  observed  in  three  hours,  though  in  many  cases, 
especially  when  applied  to  older  and  less  sensitive  skins,  it  may  not  be  observed  for 
several  hours  longer.  When  the  vesication  is  produced,  the  plaster  must  be  removed 
and  a warm,  very  mushy,  and  hot  flaxseed  or  slippery-elm  poultice  must  be  applied. 
The  poultice  has  a very  soothing  effect  upon  the  blistered  surface,  especially  if  the 
proximal  surface  of  the  poultice  is  smeared  with  hot  green  oil  (oh  hvoscyam.  infus.) 
or  preferably  the  Raume  trcinquille  of  the  French  Codex,  which  is  so  largely  used  by 
the  Creoles  in  Louisiana.  The  poultice  may  be  renewed  everv  three  hours  during 
the  first  day,  when  the  large  serous  accumulation  under  the  blistered  surface  is  to  be 
drained  away  by  puncture  of  the  blister  without  removing  the  pellicle.  After  this 
the  poultices  are  discontinued,  and  replaced  by  a dressing  of  antiseptic  oil,  prefer- 
ably applied  by  keeping  cloths  saturated  with  a mixture  consisting  of 

R.  C'ampho-phenique,  gij ; 

Liq.  vaselini,  q.  s.  ad  ,qvj. — M. 

This  application  has  the  advantage  that  it  will  require  less  frequent  renewal  than  the 
ordinary  salves  and  oils  that  are  generally  used  in  the  household.  In  this  connection 
a very  convenient  and  useful  dressing  not  generally  known  in  this  country,  which  was 
introduced  a few  years  ago  by  M.  Lelievre,  a French  chemist,  and  known  as  the  in- 
stantaneous leeland-moss  poultice  (imported  by  E.  Fougera  & Co.  of  New  York),  is 
worthy  of  notice.  In  treating  travellers,  single  persons,  etc.  this  application  offers 
espec  id  ac  vantage.  Tt  consists  of  a substance  extracted  from  the  Fucus  crispus , which 
is  preserved  in  sheets  like  paper.  For  use  a piece  of  suitable  size  is  cut  and  dipped  in 
warm  water;  it  swells  rapidly,  softens,  and  can  be  immediately  employed  as  a poultice, 
t can  >e  soaked  in  the  liquid  antiseptic  vaseline  already  mentioned,  and  can  be  allowed 
to  remain  indefinitely  upon  the  blistered  surface,  as  it  does  not  decompose.  If  hot 
water  .-flone  is  used,  the  heat  will  be  retained  bv  the  gutta-percha  tissue  or  thin  oiled 
si  s ieet  which  always  accompanies  these  poultices  as  prepared  by  the  manufacturer, 
n ' cry  sensitive  persons  oleate  of  cocaine  (4  per  cent.)  and  morphine  may  be  added  to 
the  vaseline  with  which  the  poultice  is  saturated. 
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to.  Nothing  is  better  in  this  class  of  cases  than  a flaxseed  poultice, 
which,  acting  as  a cutaneous  derivator,  also  soothes  the  engorged  pleura 
by  the  direct  effect  of  heat.  Even  in  adults,  hot  flaxseed  or  slippery- 
elm  poultices,  if  not  too  heavy,  applied  as  a partial  jacket  to  the  whole 
side,  give  great  relief. 

The  chest-dressings  of  Von  Gieth  and  Hunt,  which  have  been 
recently  introduced,  are  worthy  of  mention  as  substitutes  for  poultices 
in  the  very  painful  cases,  in  which  the  movements  of  the  patient  are 
interfered  with,  and  in  which  a permanent  dressing,  to  last  for  several 
days,  is  desirable. 

The  dressing  of  Professor  Von  Gieth  of  Munich,  which  has  been 
recently  described  by  Dr.  Thornton  Parker,1  is  particularly  adapted  to 
infantile  cases.  It  is  prepared  as  follows : “ Pure  olive  oil  (no  other 
substance  will  be  just  as  good)  is  poured  in  sufficient  quantity  into  a 
previously  warmed  bowl,  and  a strip  of  old  soft  cotton  cloth,  large 
enough  to  encircle  the  chest,  is  placed  in  the  bowl  and  completely  satu- 
rated with  the  oil.  This  is  then  applied  to  the  patient’s  chest,  and  out- 
side of  it  a second  strip  of  dry  cloth  is  placed,  and,  if  necessary,  a third, 
which  completes  the  dressing.  This  application  is  said  to  be  most 
acceptable  to  patients,  and  more  successful  in  results  than  the  other 
applications  previously  recommended.”  Over  this,  Otto’s  chest  band- 
age, previously  described,  to  diminish  the  respiratory  movements  and 
secure  rest,  may  also  be  applied. 

On  the  other  hand,  the  dressing  recommended  by  Dr.  William  Hunt 
of  Philadelphia  2 commends  itself  for  its  cleanliness.  “ If  there  is  to 
be  any  cupping  or  any  other  preliminary  operation,  that  should  be 
attended  to  first ; then  all  the  ingredients  wanted  are  pure  collodion 
(flexile)  and  absorbent  cotton  in  smooth  layers  and  a good  brush. 

“ Apply  a very  thin  layer  of  cotton  over  the  affected  side  from  spinal 
column  to  sternum,  and  secure  with  collodion  smeared  thoroughly  over 
it.  Then  go  on  with  thicker  layers,  securing  them  with  collodion  until 
a good  padding  is  obtained,  paying  particular  attention  to  the  edges. 
In  double  cases  the  dressing  may  encircle  the  chest.” 

Finally,  to  conclude  with  the  external  applications,  which  are  in- 
tended to  relieve  the  pleural  inflammation  in  the  first  stage,  we  will 
simply  mention  cold  applications  to  the  chest.  This  is  unquestionably 
a very  unpopular  treatment  in  the  Southern  United  States,  where,  as 
in  all  warm  and  tropical  countries,  cold  in  pleuro-pulmonary  inflam- 
mations has  always  been  looked  upon  with  distrust.  It  is  probable 
that  outside  of  Germany  and  other  colder  countries,  where,  through 
the  influence  of  Niemeyer’s  teachings,  it  obtained  a foothold  in  certain 
clinics,  it  is  rarely,  if  ever,  applied.  The  ice-bag,  snow  poultices,  cold 
compresses,  etc.,  may  appeal  to  a priori  reasoning,  but  experience  is 

1 Med.  News,  May  9,  1891.  7 Annals  of  Gynaecology  and  Pcedialry,  Feb.,  1891. 
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against  them.  Even  Frantzel,1  who  is  an  authorized  exponent  of  Ger- 
man teaching,  objects  to  it,  because  the  cold  often  brings  on  violent  fits 
of  coughing,  and  thus  an  increase  of  the  infi  a minatory  action.  Its 
chilling  influence  is  certainly  very  disagreeable  to  most  patients,  who 
almost  invariably  find  more  comfort  in  hot  applications. 

Thus  far,  the  therapeutic  recommendations  that  have  been  presented 
for  the  treatment  of  the  acute  stage  of  pleurisy  have  been,  with  the  ex- 
ception of  the  better  appreciation  of  the  value  of  rest  for  the  inflamed 
pleura,  almost  all  simply  modifications  of  the  older  methods  of  treat- 
ment, which  were  as  well  understood  in  the  earlier  part  of  the  present 
century  as  at  present. 

The  present  generation,  while  eliminating  the  more  objectionable 
features  of  the  antiphlogistic  system  and  accepting  its  more  salutary 
teachings,  has  departed  essentially  from  previous  ideas  in  its  apprecia- 
tion of  the  therapeutics  of  one  agent — opium — and  has  thereby  wrought 
a most  radical  and  beneficial  change  upon  the  treatment  not  only  of 
pleural,  but  of  all  serous,  inflammations.  In  1873,  Austin  Flint,  Sr.,2 
in  dealing  with  pleurisy,  wrote:  “A  great  change  has  taken  place 
within  the  last  few  years  with  respect  to  the  use  of  opium  in  acute 
inflammations.  It  was  formerly  used  with  much  reserve  under  the 
apprehension  that,  acting  as  a stimulant,  its  influence  upon  the  local 
disease  must  be  unfavorable.  It  was  regarded  as  antagonistic  to  the 
antiphlogistic  plan  of  treatment.  Clinical  experience  and  sounder 
pathological  views,  however,  have  led  to  the  knowledge  of  its  great 
value  in  the  treatment  of  inflammatory  affections  wherever  situated. 

It  is  valuable  not  only  as  a palliative,  but  as  a curative  remedy 

The  immediate  effect  of  this  remedy  is  often  very  strikingly  manifest 
in  improvement  as  regards  the  local  and  general  symptoms.” 

The  change  in  opinion  with  respect  to  this  drug  was  at  first  brought 
about  by  experience,  which  was  subsequently  confirmed  by  the  results 
of  more  advanced  physiological  experimentation.  Brunton 3 teaches 
that  opium  by  its  action  on  the  vaso-motor  centre  in  the  medulla,  and 
especially  by  its  action  on  the  peripheral  terminations  of  the  vaso- 
motor nerves,  which  it  contracts , will  prevent  or  diminish  the  reflex 
dilatation  of  the  vessels  which  the  local  irritation  would  otherwise 
produce.  Congestion  will  thus  be  diminished  and  inflammation  will 
be  relieved.  We  thus  find  in  opium  an  agent  which  not  only  acts  in  a 
direct  manner  upon  the  pleuritic  process  in  loco,  but  also  by  its  relief 
of  the  symptomatic  phenomena — pain,  cough,  and  dyspnoea — through  its 
influence  on  the  sensory  apparatus,  ensures  a degree  of  local  physio- 
logical rest  to  the  inflamed  organ  which  is  of  infinitely  greater  benefit 
than  that  which  is  obtained  by  mechanical  restraints. 

Article  in  Ziemssen' a Oyclopccdia.  2 Practice  of  Medicine. 

3 Pharmacology , etc.,  1885. 
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The  late  Sir  Robert  Christison  used  to  say  that  not  only  coryza,  but 
probably  all  inflammations,  could  be  nipped  in  the  bud  by  opium  if  it 
were  given  sufficiently  early  and  sufficiently  freely.  This  utterance  has 
been  strongly  confirmed  in  the  treatment  of  acute  pleurisy,  the  almost 
unanimous  consensus  of  opinion  in  this  country  being  entirely  in  favor 
of  this  drug  or  its  more  elegant  alkaloids. 

Loomis 1 says  : “ The  only  remedial  agent  which  has  seemed  to  me 
to  have  a controlling  power  over  acute  pleurisy  is  opium and  his  opin- 
ion is  shared  by  almost  all  systematic  American  writers. 

The  most  rapid  and  effective  method  of  administering  opium  is 
by  the  hypodermic  injection  of  morphine.  The  injections  gr.  each) 
or  the  syrup  of  morphine  (1  grain  to  the  ounce)  must  be  administered 
in  sufficient  quantities  to  relieve  pain.  The  effect  is  the  best  criterion 
of  its  proper  administration.  This  remedy  will  usually  be  required 
during  the  first  week  of  the  disease,  during  which  time  the  patient 
should  be  kept  under  its  influence. 

In  cases  in  which  the  stomach  is  irritable  the  hypodermic  method  is 
particularly  indicated.  In  the  more  marked  febrile  cases  its  combina- 
tion with  analgesic  antithermics — antipyrine,  antifebrin  (acetanilide), 
or  phenaeetin — will  be  followed  by  the  happiest  results. 

In  the  more  acute  cases  a hypodermic  injection  of  morphine  should 
precede  all  other  treatment,  the  remarkable  improvement  which  follows 
the  initial  injection  frequently  Moderating  the  tendency  to  counter- 
irritant  and  derivative  measures  which  the  practitioner  would  otherwise 
be  tempted  to  push  with  unnecessary  vigor. 

In  cases  in  which  the  presence  of  malaria  is  suspected  as  a com- 
plicating factor,  the  combination  of  quinine  and  morphine  is  indicated 
(quinine  20  grains,  morphine  J grain  in  capsules  or  wafers) ; and  the 
effect  of  this  should  be  maintained  by  the  repetition  of  smaller  doses 
(quinine  5 grains,  morphine  -g-  grain)  every  four  hours. 

The  combination  which  was  so  much  employed  formerly  (calomel 
and  opium)  owes  its  virtues  to  the  opium.  Bartholow  says  : “ If  con- 
stipation is  a feature  of  the  cases,  especially  if  nausea  accompanies  it, 
and  if  there  be  evidence  of  congestion  in  the  portal  circulation  (which 
is  so  common  in  alcoholic  and  malarial  subjects),  the  most  important 
results  may  follow  the  exhibition  of  a sufficient  dose  of  calomel.  The 
dose  should  be,  as  my  experience  goes,  from  3 to  5 grains,  and  the 
reasons  for  its  use  are  that  calomel  has  a distinctly  sedative  effect  on 
the  liver,  lessens  the  physiological  activity  of  its  constructive  apparatus, 
lowers  the  temperature  of  the  blood  passing  through  the  hepatic  veins 
into  the  general  circulation,  and  it  depletes  by  its  purgative  action  the 
portal  system.” 

This  is  probably  all  that  remains  at  present  of  the  old  therapy  of 
1 Textbook  of  Practical  Medicine,  1890. 
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serous  inflammations  with  mercurials  (at  least  in  the  acute  stage),  when 
calomel  was  regarded  in  England  and  Germany  as  the  sheet-anchor, 
the  sine  qua  non , of  the  treatment.  Mercurials  at  present  only  find 
direct  application  in  the  second  stage  of  pleurisy,  when  their  so-called 
aplastic  effects  may  prove  of  value  in  preventing  or  promoting  the 
absorption  of  the  plastic  fibrinous  (unorganized)  exudate. 

Among  the  remedies  which  are  also  rapidly  becoming  obsolete  in 
the  treatment  of  acute  pleurisy  we  would  mention  the  group  of  vascular 
and  cardiac  sedatives,  aconite  and  veratrum  viride  and  tartar  emetic. 
At  one  time  digitalis  was  classed  with  this  group,  but  a better  appre- 
ciation of  its  physiological  effect  and  a still  better  appreciation  of  its 
uselessness,  if  not  harmfulness,  in  the  acute  stage,  have  withdrawn  it 
from  this  group  and  reserved  its  great  powers  for  other  and  better 
circumstances,  when,  as  we  shall  see  later  on,  it  is  capable  of  ren- 
dering great  service. 

While  aconite  and  veratrum  viride  have  been  quite  serviceable, 
especially  in  combating  the  febrile  symptoms  of  the  more  pyretic  types 
of  pleurisy,  and  also  by  diminishing  the  intensity  of  the  inflammatory 
process  through  the  general  circulatory  depression  which  they  cause, 
their  popularity  is  rapidly  on  the  wane,  owing  to  the  vigorous  encroach- 
ments of  the  new  analgesic  antithermics,  which  are  so  reliable  and 
positive  in  their  effects  and  yet  so  free  from  the  danger  of  these 
remedies. 

It  cannot  be  doubted  that  the  therapeutics  of  the  acute  stage  of 
primary  pleurisy  has  been  very  greatly  strengthened  by  the  intro- 
duction of  these  remarkable  derivatives  of  the  aniline-carbon  group. 
Chinolin,  kairin,  thallin,  hydrochinon,  pyridin,  antipyrine,  antifebrin, 
phenacetin,  and  salol  have  all  been  tried  as  rapidly  as  they  have  been 
introduced,  and,  while  favorable  reports  were  recorded  of  the  beneficial 
action  of  the  first  five,  opinion  appears  to  have  definitely  settled  on  the 
superior  value  of  the  last  four. 

There  is  not  the  least  question  as  to  the  prompt  symptomatic  relief 
that  may  be  given  to  pleuritic  patients  by  the  administration  of  either 
antipyrine,  antifebrin,  phenacetin,  or  salol.  By  their  use  the  fever  is 
promptly  lowered,  the  pain  abates,  and  the  general  condition  of  the 
patient  is  very  much  improved.  The  profuse  diaphoresis  that  follows  the 
administration  of  these  agents  in  febrile  cases  is  also  of  marked  deriva- 
tive benefit,  and  entirely  supersedes  the  older  diaphoretics  that  were 
prescribed  at  this  stage  of  this  disease.  One  of  the  most  valuable 
features  presented  by  the  therapeutic  action  of  this  group  lies  in  the 
fact  that  their  effect  is  marked  in  proportion  to  the  intensity  of  the 
acute  process.  The  more  febrile  and  acute  the  invasion,  the  more  rapid 
the  effect.  These  antipyretics  alone  (especially  antipyrine)  are  in 
many,  if  not  the  majority,  of  the  cases  quite  competent  to  meet  the 
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indications  of  the  first  stage  entirely.  "While  they  cannot  supersede 
opium  altogether,  their  analgesic  effect,  especially  that  of  antipyrine 
and  phenacetin,  will  permit  us  greatly  to  economize  the  administration 
of  opium  or  morphine.  In  this  manner  the  constipating  effects  of  the 
opiates  are  much  minimized,  while  their  full  benefits  are  obtained.  It 
is  regrettable  that  exalgin,  one  of  the  latest  members  of  this  group, 
should  be  so  toxic  and  variable  in  its  effects ; were  it  not  for  this  it  is 
possible  that  the  therapeutics  of  the  first  stage  of  pleurisy  might  be 
written  in  the  words  : antithermic  analgesics.  At  any  rate,  the  beneficial 
effects  of  this  group  of  remedies  on  the  pleuritic  process  is  so  marked 
that  many  recent  authors  have  claimed  for  them  a real  specific  action. 
If  this  were  the  case,  however,  not  only  would  the  symptoms  of  the 
disease  be  subdued,  but  the  local  inflammation  would  also  be  arrested, 
and  the  disease  would  not  proceed  to  the  second  stage.  This  is  claimed 
to  be  true  by  several  observers,  but  is  not  fully  confirmed  by  the 
writer’s  experience.  The  frequency  with  which  acute  pleurisy  is 
associated  with  the  rheumatic  diathesis  has  led  many  observers  to  the 
generalization  that  all  idiopathic  primary  pleurisies — from  the  so-called 
pleuritis  a frigore  to  latent  pleurisy — are  but  local  manifestations  of 
this  dyscrasia.  This  generalization,  which  is  just  as  erroneous  as 
Landouzy’s  teaching  that  all  idiopathic  primary  pleurisies  are  tubercular, 
is  nevertheless  intimately  connected  with  the  empiric  practice  of  admin- 
istering known  anti -rheumatics  in  acute  pleurisy.  In  1883,  Aufrecht 
drew  attention  to  the  decided  results  he  had  obtained  with  the  salicy- 
lates. In  1885,  Muller  and  Glax,1  Tetz,2  and  J.  Drzewicki  of  War- 
saw3 confirmed  his  observations,  the  last-mentioned  writer  having  tried 
salol  in  large  doses  with  still  more  brilliant  results.  The  marked  anti- 
rheumatic  properties  of  antipyrine,  antifebrin,  and  phenacetin  and  salol 
would  credit  their  beneficial  action  to  this  theory,  the  latest  and  exten- 
sive observations  of  M.  Clement  of  Lyons4  apparently  demonstrating 
an  almost . specific  virtue  in  antipyrine.  Notwithstanding  this,  the 
author  believes,  as  a result  of  personal  experience,  that  the  relief 
afforded  by  the  antipyretics  is  mainly  symptomatic,  though  in  the  true 
rheumatic  cases  the  relief  is  as  specifically  curative  as  it  is  in  acute  articular 
rheumatism.  In  the  other  non-rheumatic  cases  the  disease  will  progress 
onward  to  its  later  stages,  though  in  a modified  and  less  violent  form. 
At  all  events,  it  is  certain  that  either  one  or  all — antipyrine,  antifebrin, 
and  phenacetin — are  far  superior  to  the  salicylates,  to  which  they  should 
be  invariably  preferred. 

These  agents  may  be  administered  in  various  ways.  As  the  taste 

1 Greifswdd  Inaugural  Dissert..,  quoted  by  Vidal,  loc.  cit. 

2 Thera/p.  Monats.,  No.  7,  1890. 

8 Med.  Rex.,  Aug.  25,  1888;  Annual  of  the  Universal  Medical  Sciences,  1889. 

4 Lyon  Medical,  May,  1891. 
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is  not  objectionable,  their  administration  in  a liquid  menstruum  is  to  be 
preferred : thus : 

1^.  Antipyrin,  et  phenacetin.,  ad.  gr.  xx  ; 

Spiritus  vini  gallici,  S\  ; 

Syrupi  acacise,  Si- — M. 

Sig.  One  tea-spoonful  every  hour  until  fever  and  pain  are  relieved ; 
then  every  two,  three,  or  four  hours. 

The  remedy  should  be  suspended  if  profuse  diaphoresis  occurs  (usually 
after  the  third  or  fourth  dose),  and  is  to  be  repeated  when  the  fever 
returns.  If  there  is  much  pain,  the  addition  of  morphine  may  be 
made  as  follows : 

l^i.  Antipyrin,  et  phenacetin.,  ad.  9j  ; 

Syr.  morphinte  sulph.,  (gr.  j-gj)  3j- — M. 

Sig.  One  tea-spoonful,  after  shaking  thoroughly,  every  hour,  as  with 
preceding  formula. 

In  case  of  malarial  complication  either  antipyrine,  antifebrin,  or 
phenacetin  may  be  administered  in  conjunction  with  sulphate  of  qui- 
nine and  morphine  in  wafers  or  capsules,  thus : 

B.  Antipyrin,  et  phenacetin., 

Quininse  sulph.,  gr.  v ; 

Morphinae  sulph.,  gr.  — M. 

Dispense  in  two  wafers. 

Sig.  Take  the  wafers  at  half-hour  intervals,  and  repeat  the  same 
quantity  every  two  or  three  hours  until  pain  and  fever  are 
controlled. 

As  a rule,  however,  it  is  preferable  to  administer  the  antipyretics 
and  morphine  in  liquid  solution  or  emulsion,  and  the  quinine  sepa- 
rately in  capsules. 

A good  combination  is  that  of  phenacetin  and  salol  in  equal  parts 
(generally  in  capsular  form,  grains  of  each)  after  the  subsidence  of 
the  acute  symptoms.  Four  grains  of  each  of  these  two  agents  may  be 
given  every  two  hours  to  an  adult  as  long  as  the  first  stage  lasts,  when 
the  indications  of  the  stage  of  effusion  will  call  for  a change  in  the 
treatment. 

In  summarizing  the  treatment  of  the  first  stage  of  acute  pleurisy 
we  should  state  that  no  special  mention  has  been  made  of  the  treat- 
ment of  the  four  cardinal  symptoms  of  this  stage — viz.  pain , cough, 
dyspnoea,  fever.  But  a separate  and  detailed  consideration  of  the 
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symptomatic  treatments  is  unnecessary,  since  the  means  that  meet 
the  indicationes  morbi  will  equally  relieve  the  indications  sympto- 
maticce;  thus,  the  'pain  will  be  relieved  by  local  depletion,  blisters 
or  other  counter-irritants,  rest,  opium,  and  the  analgesic  antipyretics; 
cough  will  be  relieved  especially  by  opium ; dyspnoea  will  be  relieved 
by  the  same  agents  that  control  pain ; fever  will  be  specially  controlled 
by  the  analgesic  antipyretics. 

TREATMENT  OF  THE  STAGE  OF  EFFUSION. 

As  has  been  already  stated,  in  a certain  number  of  cases  the  disease 
stops  short  at  the  dry  or  plastic  stage,  and  the  patient  is  said  to  have 
had  a “ dry  pleurisy ;”  this,  however,  though  common  enough  in  sec- 
ondary, and  especially  in  tubercular,  pleurisies,  is  rarely  observed  in 
cases  which  have  presented  in  any  degree  the  features  of  the  acute  ill- 
ness characteristic  of  an  attack  of  primary  pleurisy. 

In  the  typical  cases  the  disease,  therefore,  progresses  rapidly  to  the 
stage  of  effusion,  this  stage  being  recognized  by  the  signs  of  liquid 
accumulation  in  the  pleural  cavity.  Within  a short  time — it  may  be 
but  a few  hours  from  the  initial  signs  of  invasion — fluid  commences 
to  be  effused,  and  dulness  may  be  detected  at  the  extreme  base  poste- 
riorly, gradually  extending  upward  toward  the  apex.  With  the  occur- 
rence of  effusion  the  pain  becomes  less,  the  breathing  easier  and  less 
catching,  although  quicker  than  natural.  The  movements  of  the 
affected  side  are  notably  lessened,  whilst,  in  marked  contrast  to  the 
effacement  of  respiratory  sounds  on  the  affected  side,  is  their  exagger- 
ated intensity  on  the  sound  side.  In  moderate  accumulations  the  dul- 
ness varies  slightly  with  the  position  of  the  patient;  whilst  lying- 
down,  for  instance,  the  resonance  may  be  good  to  just  below  the  nip- 
ple, whereas  on  sitting  up  there  is  dulness  up  to  this  point,  and  it  may 
be  higher.  Over  the  lower  portion  of  the  dull  area  the  respiratory 
murmur  is  absent,  and  the  friction  is  no  longer  to  be  detected  ; but 
as  the  upper  limits  of  dulness  are  approached  in  the  scapular  region, 
distant  tubular  breathing  may  be  heard,  and  friction-sounds  of  a 
moister  character  are  audible  especially  in  front  (Powell). 

As  the  effusion  advances  the  breathing  becomes  increasingly  dis- 
tressed, until  apnoea  is  threatened. 

The  signs  of  pleuritic  effusion  are  conveniently  classed  by  Powell 
into  three  groups : (a)  The  cardinal  signs  of  pleuritic  effusion,  the 
presence  of  which  is  alone  essential  for  diagnosis — viz.  (1)  percussion 
dulness;  (2)  displacement  of  the  heart;  (3)  annulled  vocal  fremitus; 
(4)  diminished  and  altered  or  absent  breath-sounds.  These  signs  are 
common  to  both  serous  and  purulent  effusions. 

(i b ) Subordinate  or  supplementary  signs — viz.  (1)  increased  semi- 
circumference  of  chest;  (2)  intercostal  bulging,  elasticity,  or  fluctuation  ; 
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(3)  Skodaic  resonance:  (4)  altered  voice  sound;  (5)  displacement  of 
abdominal  viscera  ; (6)  signs  in  other  lung,  especially  puerile,  healthy ; 
(7)  cardiac  displacement  bruits.  These  signs  are  none  of  them  essential 
for  diagnosis;  any  and  all  of  them  may  be  wanting. 

(c)  Signs  indicative  of  nature  of  the  fluid — viz.  (1)  aphonic  pcc- 
toriloquy  (Bacelli’s  sign);  (2)  temperature  signs;  (3)  other  pyrexial 
or  septic  phenomena.  These  are  of  special  importance  with  regard  to 
the  diagnosis  of  empysema,  and  will  be  discussed  under  Suppurative 
Pleurisy. 

Presuming  that  the  reader  will  find  in  the  synoptical  statement  just 
made  all  that  which  is  essential  in  guiding  him  to  the  differentiation 
of  the  therapeutic  stages,  we  will  proceed  with  the  therapeutic  indi- 
cations. 

“ Whilst  the  inflammatory  fever  is  at  its  height  the  less  we  meddle 
with  any  effusion  present,  unless  it  becomes  of  itself  a danger,  the 
better.  We  must  bear  in  mind  that  a certain  amount  of  effusion  is  as 
much  to  be  looked  for  in  acute  pleurisy  as  exudation  into  the  air-ves- 
icles in  pneumonia  or  ‘ running  at  the  nose  ’ in  nasal  catarrh,  and  the 
products  in  the  three  cases  do  not  essentially  differ.  The  pulmonary 
exudation  consolidates  in  situ  ; the  nasal  product  stiffens  the  handker- 
chief; and  the  exudation  into  the  closed  pleural  sac  remains  limpid 
and  liquid  only  until  the  exposure  to  the  air  or  some  other  means  of 
microbic  contamination  determines  a transformation  of  the  serous  to  a 
purulent  exudation.  Again,  given  acute  inflammation  of  the  coverings 
of  the  lungs,  a certain  amount  of  effusion  is  useful  in  separating  and 
bathing  in  a bland  fluid  the  tender  and  inflamed  surfaces,  and,  further, 
in  keeping  at  rest  the  affected  portions  of  lung.  It  is  too  often  for- 
gotten that  the  lung  is  in  health  exercising  a constant  traction  upon  the 
pleural  sac,  the  vessels  of  which  have,  therefore,  to  sustain  a negative 
or  aspiratory  pressure  ; this  being  so,  it  is  but  natural  and  physiological, 
if  these  vessels  become  temporarily  weakened  and  congested  by  the 
inflammatory  process,  that  increased  exudation  should  proceed  from 
them.  The  effect  of  this  transudation  is  to  neutralize  lung-traction, 
and  therefore  to  lessen  the  afflux  of  blood  to  the  weakened  vessels;  it 
is,  moreover,  the  surest  and  most  natural  means  of  giving  that  rest  to 
the  inflamed  surfaces  which  they  need  for  recovery.  The  effusion 
reaches  its  acme,  the  flow  subsides,  and  in  a few  days  the  tide  turns, 
absorption  being  effected  in  a few  weeks.  Fluid  effusion  being  thus 
both  natural  and  salutary  in  acute  pleurisy,  we  must  be  watchful,  but 
not  meddlesome,  in  our  treatment  of  its  earlier  stages:  up  to  the  end 
of  a week  or  ten  days  we  need  not,  in  ordinary  cases,  seriously  con- 
sider how  to  promote  its  removal,  and  in  many,  if  not  the  majority  of 
the  cases,  after  this  period  the  fluid  will  gradually  subside  by  spon- 
taneous absorption  ” (Powell). 
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It  is  generally  agreed  that  the  time  usually  taken  for  spontaneous 
absorption  of  serous  exudation  in  acute  pleurisy  is  from  twenty  to 
thirty  days.  If  resolution  has  not  taken  place  at  the  end  of  this  time, 
and  if  the  effusion  remains  stationary  or  shows  a tendency  to  increase 
in  spite  of  adequate  treatment,  then  the  case  has  ceased  to  be  acute,  and 
the  disease  may  be  properly  assumed  to  have  entered  into  its  chronic 
phase,  and  hope  for  spontaneous  absorption  must  be  lessened  if  not 
abandoned. 

What  should  be  the  treatment  while  there  is  hope  of  spontaneous 
absorption — i.  e.  during  the  first  four  weeks  following  the  advent  of 
the  second  stage? 

As  a preliminary  to  the  answer  to  this  question  it  should  be  stated 
that  our  ability  to  relieve  Nature  by  pharmacological  or  hygienic  means 
decreases  pari  passu  with  the  length  of  time  that  elapses  after  the  fourth 
week  of  the  effusion.  The  reason  for  this  is  obvious.  The  longer  the 
effusion  remains,  the  more  marked  become  the  pathological  alterations 
in  the  pleura ; structural  changes  take  place,  characterized  mainly 
by  the  consolidation  of  the  plastic  matter  and  the  increased  for- 
mation of  true  granulation-tissue;  the  exudation  loses  its  elasticity, 
the  lung  becomes  more  firmly  bound  down,  expansion  is  increasingly 
difficult,  and  with  time  impossible.  Under  these  conditions  the  highly 
absorbent  properties  of  the  pleural  serosa  become  rapidly  impaired,  and 
finally  lost.  When  this  plastic  obstruction  of  the  lymphatic  stomata 
has  taken  place,  and  a thick  barrier  of  ill-organized  exudation  is  inter- 
posed between  the  vascular  and  lymphatic  absorbents  and  the  con- 
tained fluid,  what  can  be  expected  “from  derivative,  counter-irritant, 
alterative,  or  any  other  sort  of  deobstruant  medication?  It  is  plain, 
therefore,  as  Peter  has  well  shown,  that  if  the  therapeutist  is  going  to 
interfere  with  medicinal  agents  with  the  view  of  aiding  the  oppressed 
pleura,  he  must  do  it  in  the  earlier  or  acute  stage  of  the  effusion,  and 
not  later  on  when  the  fluid  is  encysted  in  a practically  impenetrable 
capsule  of  exudate. 

Therefore,  as  soon  as  the  pain  of  the  acute  stage  has  subsided  and 
the  friction-sound  gives  way  to  the  signs  of  effusion,  the  adminis- 
tration of  opium  should  be  discontinued,  and  such  modifications  in  the 
dietary  as  well  as  treatment  should  be  prescribed  as  will  better  suit  the 
changed  pathological  conditions.  It  should  be  remembered  that  the 
indications  call  for  a treatment  (1)  that  will  promote  serous  absorption ; 
(2)  that  will  promote  fibrinous,  pseudo-membranous,  disintegration  and 
absorption;  (3)  for  remedies  that  will  arrest  or  diminish  cellular  pro- 
liferation (neo-membranous  or  granulation  formation) ; (4)  agents 
that  will  promote  pulmonary  expansion. 

As  already  stated,  the  patient  should  not  be  subjected  to  any  serious 
annoyance  on  account  of  the  serous  effusion  ; only  in  case  the  quantity 
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should  rapidly  increase  to  alarming  proportions.  The  patient  should 
be  given  an  opportunity  to  rally  after  the  greater  distress  and  fever 
of  the  first  week.  The  digestive  and  eliminating  organs  should  not 
be  too  severely  taxed  by  the  purgatives,  diuretics,  or  diaphoretics  while 
they  are  already  severely  overworked  in  attempting  the  removal  of 
the  products  of  tissue  metabolism  resulting  from  the  fever  and  pain. 

During  this  period  of  rest  immediately  following  the  first  week  of 
the  attack  plain  but  more  nutritious  diet  should  be  given,  the  patient 
should  be  allowed  to  sit  up,  and  if  the  tenderness  of  the  affected 
thoracic  region  has  ceased,  the  systematic  and  forcible  compression  of 
th c healthy  side  twice  a day,  during  five  to  fifteen  minutes  each  time, 
as  recommended  by  Concato  of  Bologna  and  Albertozzi  of  Floience, 
should  be  tried.  The  compression  is  performed  during  expiration  with 
both  hands  applied  to  the  healthy  side.  The  same  method  is  resorted 
to  by  Gerhardt  in  the  treatment  of  pulmonary  emphysema,  and  is  very 
serviceable  in  promoting  absorption.  The  results  of  this  method  are 
of  course  more  or  less  favorable  according  to  the  youth  of  the  patient 
and  the  flexibility  of  the  costal  cartilages.1 

With  the  same  object  in  view  Cimbali  of  Siena2  has  successfully 
practised  intercostal  massage  in  conjunction  with  the  use  of  compressed 
air.  The  massage  is  carried  out  by  rubbing  with  firm  pressure  the 
greased  chest  in  the  intercostal  spaces  of  the  affected  side,  from  verte- 
bral column  to  sternum,  two  or  three  times  a day.  Apart  from  the 
revulsive  action  on  the  skin,  this  probably  exerts  a directly  stimulant- 
action  on  the  pleura. 

In  the  way  of  medicinal  agents  the  claims  that  have  been  recently 
presented  in  favor  of  antipyrine  should  not  be  forgotten,  especially  as 
this  remedy  has  proved  of  such  marked  benefit  in  the  first  stage. 
Clement  of  Lyons  (May  10,  1891)  states  that,  whether  fever  be  present 
or  not,  he  at  once  administeres  antipyrine,  without  any  other  medi- 
cation whatever.  In  all  cases  there  was,  on  the  following  day  or  at 
latest  the  day  after,  a marked  reduction  in  the  height  to  which  the  dul- 
ness  reached.  In  some  cases  the  dulness  disappeared  after  forty-eight 
hours’  treatment,  and  in  two  or  three  the  fluid  was  completely  absorbed 
in  twenty-four  hours.  In  no  case  was  the  effect  delayed  beyond  four 
days.  The  dose  given  was,  as  a rule,  6 grammes  (90  grains)  a day — 
1 gramme  (15  grains)  every  four  hours.  After  absorption  of  the  liquid 
the  treatment  should  be  continued  for  some  days  longer,  in  order  to 
prevent  relapse,  the  daily  dose  being,  however,  reduced  to  4 grammes. 

We  have  elsewhere  stated  that  we  doubted  that  this  treatment  would 
prove  always  efficacious,  its  value  being  almost  exclusively  limited  to 
the  truly  rheumatic  cases ; nevertheless,  the  matter  is  too  recent  to  be 
entirely  dismissed  without  further  experience. 

1 Vide  Dobells  Reports,  187G,  1877.  2 Lo  Spcrimentalc,  Oct.,  1885. 
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If  in  spite  of  the  preceding  treatment  and  better  diet  the  effusion 
still  lingers  or  increases,  the  value  of  an  exclusive  milk  regime  should 
be  tested.  MM.  Serre,  Eloy,  and  others 1 have  claimed  with  some 
show  of  reason  that  absorption  of  the  fluid  in  pleurisy  can  be 
obtained  far  more  readily  on  a simple  milk  diet  than  by  diuretics, 
drastics,  and  blisters.  It  causes  a notable  increase  in  the  amount  of 
urine  excreted,  and  the  dyspnoea  decreases  in  direct  proportion  to  the 
increased  diuresis.  The  authors  state  that  the  milk  treatment  is 
adapted  to  the  treatment  of  pleuritic  patients  who  can  afford  to  wait, 
the  effect  being  obtainable  only  in  four  or  five  days.  The  milk  may 
be  given  fresh  or  boiled,  hot  or  cold,  pure  or  mixed  with  aromatics, 
with  soda,  or  with  mineral  water,  but  in  any  case  the  diet  should  be 
restricted  to  milk  as  a base.  It  should  be  taken  by  mouthfuls  every 
hour  or  hour  and  a half,  the  quantity  ingested  in  the  twenty-four 
hours  being  from  three  to  six  pints.  It  should  be  continued  for  some 
days  after  the  disappearance  of  the  exudation,  to  avoid  recurrence,  and 
then  the  usual  diet  should  be  returned  to  by  degrees.  “ Thus  managed,” 
M.  Eloy  asserts,  “ the  treatment  becomes  one  of  the  most  powerful 
hydragogues  destined  to  replace  thoracentesis.  In  some  cases  the 
urethra  may  take  the  place  of  the  trocar.” 

Notwithstanding  this  great  praise,  the  present  writer  believes  that 
the  milk  treatment  is  much  more  likely  to  prove  efficacious  in  cases  of 
simple  hydrothorax  due  to  cardiac  or  renal  lesions,  where,  in  conjunc- 
tion with  digitalis,  potassium  iodide,  and  salines,  it  is  without  doubt 
the  dietetic  article  par  excellence. 

The  same  confidence  that  has  been  displayed  in  the  milk  treatment 
{regime  lactic ) in  France  has  been  given  to  dry  diet  in  Germany.  This 
dry  diet,  consisting  of  the  use  of  dried  food  with  the  total  suppression 
of  liquids,  is  almost  identical  with  the  dietetic  treatment  of  thoracic 
aneurism  originally  recommended  by  Bellingham  and  Joliffe  Tuffnell 
of  Dublin.  In  Germany,  where  it  is  referred  to  as  Schro til’s  treat- 
ment, it  was,  and  is  still,  adopted  in  many  clinics  through  Niemeyer’s 
recommendation.  Pimser  reported  11  successes  in  18  cases.  He 
limited  the  food  of  the  patient  to  lean  roast  veal  and  stale  rolls, 
kept  him  two  days  without  any  drink,  and  not  until  the  third  day 
allowed  1 a pint  of  red  wine — on  the  seventh  and  eighth  a whole  pint. 
The  urine  decreases  considerably  under  this  treatment.  Not  many 
patients  will  have  the  will  and  the  energy  necessary  to  submit  to  such 
a cure,  which,  as  Frantzel  says,  seriously  impresses  the  whole  consti- 
tution. The  writer  has  tried  both  this  dietetic  plan  of  Schroth  and 
the  less  cruel  one  of  Tuffnell  in  the  wards  of  the  Charity  Hospital 
and  in  private  practice,  without  results  sufficiently  brilliant  to  justify 
a continuance  of  the  treatment. 

1 Rev.  gen.  de  Chir.  el  de  Therap.,  Sept.  20,  1888. 
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It  is  probable  that  in  the  matter  of  diet  much  will  depend  upon  the 
patient,  a restricted  fluid  or  fasting  dietary  being  indicated  for  the  moie 
robust  and  plethoric  patients,  while  a substantial,  and  even  stimulating, 
menu  will  be  most  beneficial  in  the  poorer  and  anaemic  class  of  sub- 
jects. Water  in  any  case  should  be  given  sparingly,  and  preferably 
in  the  shape  of  milk. 

In  addition  to  the  foregoing  dietetic  measures,  the  administration  of 
a saline  purgative,  especially  a concentrated  watery  solution  of  Epsom 
or  Rochelle salt  (1  to  3 ounces),  early  in  the  morning,  as  recommended 
by  Matthew  Hay,  is  advisable.  Potassium  bitartrate,  compound  jalap 
powder,  and  other  equally  vigorous  purgatives  may  be  selected,  though 
none  of  them  can  be  relied  upon  so  much  as  the  concentrated  Epsom- 
salt  solution  first  mentioned.  When  a very  prompt  and  decided  purga- 
tive impression  is  desired,  probably  nothing  equals  the  following  : 

1^.  Elaterii,  gr.  i ; 

Ext.  hyoscyami,  gr.  j. — M. 

Ft.  in  pil.  No.  2. 

Sig.  Take  one  pill  and  repeat  in  two  hours  if  the  effect  of  first  dose 
is  not  sufficient. 

The  effect  of  the  elaterium  is  much  improved  by  the  combination,  the 
hyoscyamus  making  it  far  more  tolerable  to  the  stomach  and  less 
griping. 

In  the  way  of  securing  elimination  by  diuresis  the  means  at  hand 
are  very  unsatisfactory.  The  potassium  salts,  especially  the  acetate, 
citrate,  and  bitartrate,  spiritus  setheris  nitrosi,  and  the  vegetable  diu- 
retic infusions  are  so  notoriously  unreliable  in  this  condition  that  it  is 
almost  unnecessary  to  disturb  the  patient’s  stomach  by  administering 
them. 

The  efficacy  of  caffeine  in  serous  effusions  of  cardiac  origin,  now 
universally  recognized,  led  MM.  Huchard,  Jaccoud,  Cornby,  and 
others  to  try  this  drug  in  sero-fibrinous  pleurisies.1  In  a case  treated 
by  Comby,  in  which  2.5  grammes  of  caffeine  citrate,  with  the  same 
quantity  of  sodium  benzoate,  were  given  in  twenty-four  hours,  together 
with  milk  diet,  the  excretion  of  urine  increased  from  600  to  2000 
grammes  in  the  twenty-four  hours,  and  the  signs  of  effusion  rapidly 
disappeared. 

Doubtless,  much  more  superior  and  reliable  than  the  above  for  all 
cases  in  which  a positive  diuretic  effect  is  desired  is  diuretin,  or  the 
double  salicylate  of  sodium  and  theobi’omine  (natrium  theobrominum 
salicylicum,  Merck).  This  diuretic,  since  its  introduction  by  Gram  of 
Copenhagen,  has  won  for  itself  a very  distinguished  position  in  the 
diuretic  group.  It  is  certainly  possessed  of  great  energy,  but,  unfor- 
1 Rev.  gen.  de  Clin,  et  de  Therap.,  Apr.  25,  1889. 
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tunately,  its  efficacy  is  mainly  displayed  in  the  removal  of  those  drop- 
sical accumulations  which  result  from  circulatory  disorders,  especially 
of  heart  disease.  Nevertheless,  if  any  diuretics  are  to  be  tried  to 
remove  the  effusion  of  pleurisy,  this  is  the  one  to  be  selected.  Korit- 
schoner,  Schrotter,  Nothnagel,  and  other  representative  Viennese  clini- 
cians have  fully  sustained  the  diuretic  value  of  diuretin  in  hydro- 
thorax.  In  one  case  reported  by  Koritschoner  1 the  dropsical  pleura 
of  a patient  with  Bright’s  disease  was  entirely  drained  out  in  the  course 
of  one  night,  and  the  evacuation  was  so  rapid  that  the  patient  suffered 
as  intensely  as  if  he  had  been  aspirated,  violent  cough,  haemoptysis, 
intense  pain,  and  almost  general  collapse  accompanying  the  sudden  exit 
of  the  fluid. 

The  smallest  efficient  dose  of  diuretin  that  should  be  administered 
in  twenty-four  hours  is  4 grammes  (1  drachm) ; the  average  dose  is 
from  4 to  6 grammes  (1  to  1J  drachms),  and  the  maximum  dose  8 
to  10  grammes  (2  to  24  drachms),  in  the  course  of  twenty-four  hours. 
As  a rule,  diuretin  is  well  supported  by  the  stomach,  even  when  its 
administration  is  prolonged  for  months.  In  a patient  under  the 
author’s  care  who  had  taken  diuretin  over  three  months  the  only 
disagreeable  effect  was  a slight  burning  of  the  stomach.  Koritschoner 
and  others  prefer  to  administer  the  drug  in  an  aqueous  solution.  The 
author  administers  it  in  capsules  or  wafers,  giving  8 to  10  grains  every 
two  hours,  or  6 grains  every  hour,  at  least,  two  hours  after  meals. 

Much  has  been  said  in  favor  of  the  diuretic  action  of  calomel,  alone 
or  combined  with  digitalis,  in  dropsical  affections,  since  the  earliest 
days  when  Graves  and  Stokes  first  recommended  it.  Nowhere  has 
calomel — and,  in  fact,  the  whole  mercurial  class — received  greater 
praise  than  in  the  treatment  of  serous  inflammations,  pleurisy  in  par- 
ticular ; and  yet  in  no  other  condition  does  the  present  writer  believe  that 
it  has  more  signally  failed  to  sustain  this  unmerited  reputation.  This 
opinion  is  based  on  the  recollection  of  the  early  clinical  attempts  to  ver- 
ify the  reputed  good  results  of  the  mercurials  in  pleurisy  ; the  disastrous 
consequences  which  so  frequently  developed  as  a result  of  hydrargyrism 
soon  causing  the  author  to  limit  their  services  to  the  simple  purgative 
effect  of  calomel. 

However,  the  use  of  the  oleate  of  mercury  (10  per  cent.)  by  inunc- 
tion, or  rubbed  over  the  affected  side  by  the  massage  method  of  Cimbali, 
may  prove  of  some  benefit  if  there  is  any  truth  in  the  so-called  aplastic 
action  of  mercury  on  fibrinous  exudations.  But  if  it  is  resorted  to  at 
all,  care  should  be  taken  with  the  mouth,  the  first  sign  of  gingivitis  or 
stomatitis  calling  for  an  immediate  suspension  of  the  remedy. 

Of  other  remedies  that  may  be  tried  to  remove  the  sero-fibrinous 
exudation,  we  need  only  mention  the  alkalies,  which,  Bartholow2  be- 

1 La  Semaine  medicate,  Oct.  15,  1890.  2 Practice,  p.  372. 
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lieves,  are  the  only  agents  which  possess  the  property  of  dissolving  exu- 
dations, the  most  efficient  of  them  being  ammonia.  Carbonate  of 
ammonium  can  be  best  given,  according  to  this  author,  in  a solution 
of  the  acetate  (5  to  10  grains  in  J to  1 ounce),  or  in  the  following 
formula  if  there  be  an  associated  cough  with  some  expectoration : 


i^.  Ammonii  carb., 

Aquae  lauro-ceras., 

Syrup,  lactucarii, 

Syrup,  senegte, 

Syrup,  tolutani,  q.  s. 

Sig.  One  table-spoonful  every  two  hours. 


3j; 

5ss; 
3j ; 

3j ; 

ad  5ij.- 


-M.  ? 


In  addition  to  the  purgative  and  diuretic  agents  previously  men- 
tioned, diaphoresis  may  also  be  resorted  to  with  advantage  by  means 
of  the  hypodermic  injection  of  grain  of  any  ol  the  salts  of  pilo- 
carpine. L.  Michau  of  Paris  at  one  time  reported  excellent  results  in 
the  removal  of  serous  effusion  with  the  infusion  of  jaborandi.  The 
later  reports  of  Crequey,  Grasset,  Lequesne,  and  Wermaere  would 
appear  to  sustain  the  value  of  this  remedy,  though  a conscientious 
experimentation  with  the  drug  has  given  the  author  only  negative  and 
disappointing  results  as  far  as  the  cure  of  the  effusion  is  concerned. 

Our  objections  to  counter-irritants  in  the  advanced  or  chronic  cases 
of  pleural  exudation  have  been  stated  elsewhere.  In  the  earlier  weeks 
of  the  effusion  some  benefit  may  be  obtained  from  the  local  applica- 
tion of  the  compound  tincture  of  iodine,  fly  blisters,  or  the  use  of  the 
following  very  irritant  solution  known  in  the  New  York  hospitals  as 
Corson’s  paint : 

1^.  Olei  tiglii,  3ij  ; 

iEtheris,  3iv ; 

Tinct.  iodinii  comp.,  q.  s.  ad.  sij. — M. 

Sig.  To  be  painted  over  the  affected  part  with  a camel’s-hair  pencil 
every  morning.1 


Nevertheless,  when  the  effusion,  after  reaching  the  fourth  week, 
still  resists  the  internal  remedies  and  the  dietetic  measures  previously 
recommended,  it  will  not  be  affected  by  external  embrocations,  and  the 
practitioner  will  do  better  by  proceeding  to  the  evacuation  of  the  rebel- 
lious effusion  by  aspiration. 


Thoracentesis. 

For  a long  time,  even  after  the  introduction  of  improved  apparatus, 
it  was  claimed  that  thoracentesis  in  pleurisy  was  only  an  emergency 
1 S.  Mitchells,  Therap.  Gaz.,  Nov.  16,  1885 
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operation,  simply  intended  to  relieve  the  urgent  asphyxial  phenomena 
resulting  from  an  excess  of  exudation.  Like  tracheotomy  in  croup,  it 
was  the  forlorn  hope  of  an  exhausted  treatment.  Yet  as  far  back  as 
the  days  of  Trousseau  we  were  taught  that  in  the  evacuation  of  pleural 
effusions  we  possessed  something  more  than  a palliative  procedure,  and 
that,  in  fact,  it  was  the  most  effective  measure  given  to  us  to  promote 
and  secure  the  radical  absorption  of  serous  effusions;  and  time  has 
confirmed  the  truth  of  this  teaching. 

We  may  now  state  that  the  indications  for  the  puncture  of  the 
chest  and  evacuation  of  pleural  effusions  are  based  upon — 1st,  the 
abundance  of  the  effusion ; 2d,  the  rebelliousness  of  the  effusion  to 
absorption  in  spite  of  appropriate  medication. 

Conditions  which  Demand  Immediate  Evacuation. — (a)  Whenever 
the  effusion  is  excessive  and  is  accompanied  by  symptoms  of  asphyxia, 
such  as  orthopnoea,  cyanosis,  etc.,  then  there  is  urgent  danger,  and  the 
fluid  must  be  aspirated  at  once.  (6)  Whenever  the  exudation  is  exces- 
sive and  fills  the  whole  pleural  space,  even  when  there  are  no  symptoms 
of  asphyxia,  then  large  accumulations  are  dangerous,  because  by 
suddenly  displacing  or  twisting  the  root  of  the  heart,  or  otherwise 
interfering  with  the  thoracic  circulation,  they  may  cause  instantaneous 
death. 

But  what  must  we  consider  as  an  excessive  or  immediately  danger- 
ous quantity  in  the  absence  of  subjective  symptoms  ? Trousseau  and 
Dieulafoy  regarded  two  to  two  and  a half  quarts  as  dangerous ; and 
the  researches  of  the  latter  have  shown  that  death  has  never  been 
caused  by  quantities  less  than  two  quarts,  except  in  the  fatal  case  of 
Blachez,  in  which  the  pleura  did  not  hold  more  than  two  quarts.  By 
what  signs  can  the  presence  of  a dangerous  quantity  be  recognized? 
It  may  be  stated,  in  a general  way,  that  in  these  cases  all  the  respira- 
tory sounds  are  replaced  by  absolute  silence ; the  respiratory  murmur 
and  vocal  resonance  are  everywhere  abolished ; there  is  complete  dul- 
ness  or  flatness  on  percussion,  from  the  clavicle  in  front  or  the  supra- 
spinous fossa  behind  to  the  lower  edge  of  the  costal  arch  below.  The 
apex  of  the  heart  is  displaced  to  the  right  or  left ; the  liver  and  spleen 
are  depressed ; the  chest  is  dilated ; the  intercostal  spaces  bulge ; the 
walls  are  occasionally  cedematous.  A better  test  than  all  this  is  the 
evidence  furnished  by  the  result  of  a puncture  with  the  long,  fine 
needle  of  a hypodermic  syringe,  which  will  not  only  determine  the 
nature  of  the  fluid,  but  also  decide  as  to  the  precise  height  of  the 
effusion.  We  may  safely  say  that  in  all  cases  in  which  fluid  is 
detected  on  a level  with  the  second  rib  immediate  evacuation,  irre- 
spective of  other  considerations,  is  called  for  and  must  not  be 
delayed. 

Conditions  which  Permit  Delay. — “ With  good  resonance  down 
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to  the  third  rib,  and  with  no  material  enlargement  of  the  side,  we  may 
assnme  that,  although  much  fluid  be  present,  the  lung  is  only  held  in 
the  position  of  physiological  rest,  and  that,  therefore,  operative  inter- 
ference is  not  called  for  ” (Powell). 

Whenever  the  effusion  is  only  moderate  in  quantity,  the  indications 
for  puncture  and  evacuation  are  only  to  be  drawn  from  the  resistance 
of  the  liquid  to  absorption.  In  acute  pleurisy  the  febrile  period  has 
always  been  regarded  as  unsuitable  for  surgical  intervention.  It  is 
always  a wise  plan,  for  the  reasons  given  elsewhere,  to  abstain  from 
interference  during  the  febrile  stage,  unless  a very  rapid  and  dangerous 
increase  in  the  effusion,  in  spite  of  medication,  calls  for  symptomatic 
relief.  Nevertheless,  as  Moutard-Martin  clearly  demonstrated,  “ fever 
has  no  bad  effect  on  the  final  progress  of  the  effusion,  and  a puncture 
made  during  its  course  is  liable  to  cause  a fall  of  the  temperature  to 
normal.”  Potain  observed  that  the  fever  fell  and  disappeared  com- 
pletely from  the  second  to  the  fifth  day  in  25  cases  of  acute  pleurisy  in 
which  thoracentesis  was  resorted  to  at  this  early  date.  Widal,1  who  is 
an  enthusiastic  advocate  of  this  practice,  says  : “ There  is  nothing  sur- 
prising in  these  results  when  we  consider  that  to  puncture  during  the 
febrile  state  is  to  puncture  early — i.  e.  when  the  lung  is  still  free  from 
adhesions  and  expands  easily,  since  it  has  not  had  an  opportunity  to 
contract  incurable  attachments.”  Behier  operated,  in  fact,  on  the  ninth 
or  tenth  day,  the  moment  that  defervescence  took  place.  Webber 
goes  still  further  and  punctures  his  patients  during  the  first  week,  the 
fever  notwithstanding,  and  greatly  extols  the  results  obtained  by  this 
method.  It  is  best,  however,  to  adopt  a middle  course,  and  to  operate 
only  after  complete  defervescence,  when,  after  a reasonable  trial  of 
medication  and  diet,  it  is  manifest  that  the  exudation  shows  no  dis- 
position to  be  absorbed  spontaneously,  and  that  the  case  will  enter  into 
a chronic  stage  unless  relieved. 

In  left-sided  pleurisies  the  course  of  the  exudation  must  be  watched 
with  great  care,  the  displacement  of  the  heart  taking  place  much  more 
rapidly.  Evidence  of  cardiac  displacement  should  here  immediately 
call  for  aspiration. 

In  the  aged,  thoracentesis  is  more  often  a palliative  operation,  as  the 
pleurisies  which  require  it  are  most  frequently  of  a secondary  and  com- 
plicated character.  Especial  caution  in  performing  the  operation  slowly 
is  demanded. 

The  acute  pleurisies  of  childhood  rarely  require  aspiration  unless 
they  become  purulent.  The  non-purulent  or  simple  sero-fibrinous 
exudates  are  so  promptly  and  effectively  disposed  of  by  nature  that 
operative  intervention  is,  as  a rule,  superfluous. 

Whatever  may  be  the  ultimate  effects  of  thoracentesis  upon  the 
1 Art.  “ Pleuresie,”  Did.  Decliambre. 
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cure  of  the  pleurisy,  the  operation  always  secures  lor  the  patient  imme- 
diate and  very  marked  relief.  As  fast  as  the  fluid  is  evacuated  and 
the  lung  unfolds  and  expands,  the  inspirations  gain  in  depth,  the  per- 
cussion notes  become  clearer  and  resonant  in  the  anterior  region  of  the 
thorax,  then  posteriorly,  and  above ; if  the  heart  has  been  displaced,  it 
does  not  remain  in  its  abnormal  situation,  but  gradually  returns  to 
its  proper  place,  provided  it  be  not  bound  down  by  adhesions. 

The  auscultatory  phenomena  confirm  the  preceding  data.  The  tem- 
perature is  frequently  elevated  shortly  after  the  operation  ; it  may  even 
attain  104°  on  the  day  of  the  puncture,  but  the  next  day  returns  to 
normal  (Widal). 

Mode  of  Operating. — The  therapeutics  of  pleurisy  exhibit  no- 
where more  conspicuously  the  beneficent  influence  of  modern  prog- 
ress than  in  the  mechanical  means  that  have  been  invented  for  the 
safe  removal  of  the  fluid  products  of  this  type  of  serous  inflammation. 
In  glancing  over  the  history  of  thoracentesis  we  notice  that  the  knife, 
which  was  first  used,  promptly  gave  way  to  the  hot  iron,  and  this  to 
the  trocar.  This  instrument,  which  was  a deadly  weapon  in  the  hands 
of  the  older  surgeons,  helped,  with  the  aid  of  the  fatal  consequences 
folloAving  its  use,  thoroughly  to  discredit  the  operation.1 

It  was  not  until  the  trocar  was  essentially  modified  by  the  ingenuity 
of  Beybard  that  thoracentesis  became  a less  formidable  operation.  The 
simplicity  of  Reybard’s  apparatus,  and  the  security  which  it  ensured 
in  preventing  the  entrance  of  air,  made  it  the  most  popular  instrument 
for  the  evacuation  of  the  pleural  contents,  its  practical  utility  having 
been  proven  so  continuously  by  the  brilliant  results  obtained  by 
Trousseau,  to  whom  we  are  profoundly  indebted  for  his  great  work  in 
popularizing  the  operation  and  rescuing  it  from  the  disrepute  into 
which  it  had  fallen.  At  present,  thanks  to  the  introduction  of  the 
method  of  aspiration  by  Bowditch  of  Boston  (1852),  and  the  subse- 
quent pioneer  efforts  of  Dieulafoy  in  France,  Raumussen  in  Den- 
mark, and  Mayne  in  England,  and  lastly  to  the  advent  of  Listerism 
and  asepsis,  the  operation  of  thoracentesis  has  been  so  perfected  that 
it  may  now  be  regarded  as  a practically  innocent  operation.  Thor- 
acentesis is  at  present  always  performed  with  very  fine  hollow  per- 
forated needles  or  trocars  attached  to  aspirators  of  some  modern  pat- 
tern. Dieulafoy’s  and  Potain’s  are,  in  our  opinion,  the  best  aspirating 
apparatus  yet  invented,  in  spite  of  the  thirty  odd  modifications  of  them 

1 “ Boyer  operated  several  times,  and  never  saved  a single  case.  Dupuytren  had  only 
2 successful  cases  in  50.  He  said  that  his  patients  should  die  by  the  hand  of  God, 
rather  than  by  the  hand  of  man.  Sir  Astley  Cooper  had  only  one  successful  case. 
Gendrin  not  one  in  20  cases.  Davis  saved  two-thirds  of  his  cases.  The  eminent 
W.  W.  Gerhard  of  Philadelphia  looked  upon  the  operation  as  nearly  always  attended 
with  fatal  results.  What  a contrast  to  modern  views  and  clinical  results  1” — (F.  Don- 
aldson, art.  in  Pepper’s  System). 
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that  have  been  introduced.  They  are  nearly  all  worked  on  the  same 
principle — the  close  vacuum  operation,  and  the  withdrawal  of  the  fluid 
by  aspiration.  Bowditch  employed  a syringe  with  a double  stopcock 
(Wyman’s,  Weiss’s) ; Flint  recommends  the  Davidson  syringe.  The 
bottle  aspirators  of  Potain,  Castiaux,  or  Raumussen  commend  them- 
selves, especially  for  their  simplicity  and  cheapness,  the  last  a great 
point  in  favor  of  their  general  adoption.  The  Allen  surgical  pump,  a 
recent  candidate  for  favor  in  the  United  States,  is  also  an  admirable  in- 
strument, very  ingenious,  and  simple  in  its  construction.  It  has  found 
many  advocates,  and  is  used  extensively  in  the  West.  We  have  not  had 
very  extended  experience  with  it,  but  presume  that  it  can  be  utilized  as 
well  as  the  other  and  older  apparatus  mentioned.  We  can  only  say  that 
as  long  as  an  instrument  will  readily  secure  a vacuum,  can  be  cleansed 
without  difficulty,  and  is  readily  transportable,  it  will  meet  all  the 
requirements.  We  must,  however,  stop  to  consider  one  point  which  is 
common  to  all  instruments,  and  that  refers  to  the  puncturing  agents. 
All  aspirating  needles,junless  guarded,  as  in  Fitch’s  dome  trocar  or 
Castiaux’s  or  Robert’s  protected  point,  should  be  rejected  as  positively 
dangerous.  The  point  of  the  unprotected  needle  is  liable  to  wound  an 
expanding  lung,  to  injure  the  diaphragm  or  pericardium,  and  to 
convert  a simple  pleurisy  into  a hsemothorax  or  pneumothorax.  These 
results  rarely  occur  in  experienced  hands,  but  they  constitute  a real 
element  of  danger,  which  can  only  be  guarded  against  by  using  a 
trocar,  such  as  has  been  adapted  to  the  aspirating  apparatus  by  Potain 


Fig.  39. 


(see  Fig.  39)  or  Frantzcl  (see  Fig.  40).  By  the  use  of  these  trocars  not 
only  are  the  above  dangers  avoided,  but  what  is  a very  great  advan- 
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tage  is  gained — viz.  the  ability  to  clear  the  canula  of  any  obstructing 
fibrinous  plug  without  repuncturing  the  patient.  The  plugging  of  the 


Fig.  40. 


Frantzel’s  Trocar : (a)  with  projecting  stylet ; (6)  with  stylet  withdrawn. 

canula  in  aspiration  is  of  frequent  occurrence,  especially  in  acute  inflam- 
matory effusion,  and  has  always  constituted  one  of  the  most  annoying 
accidents  of  the  operation ; all  this  is  avoided  by  either  of  the  trocars 
mentioned. 

We  need  not  refer  to  other  methods  of  evacuation  which  have  been 
introduced  with  the  view  of  supplanting  aspiration.  The  syphon 
method  (Fiedler’s  or  Southey’s),  which  has  received  considerable  com- 
mendation in  some  quarters,  has  been  tried  by  the  author,  but  with 
great  disappointment,  and  promptly  abandoned.  It  may  do  in  simple 
hydrothorax,  but  in  eases  of  effusion  with  much  flocculent  exudation  it 
is  simply  a nuisance. 

As  to  the  subcutaneous  pleurotomy  suggested  by  Kogerer  of  Vienna, 
by  which  this  operator  expects  the  pleural  effusion  to  empty  itself  into 
the  subpleural  connective  tissue,  it  is  of  more  illusory  advantage  than 
practical  worth. 

Having  decided  that  the  evacuation  by  puncture  and  aspiration  is 
the  simplest  and  the  safest  means  of  removing  pleural  effusion,  we 
must  now  consider  the  modus  operandi.  The  first  and  essential  step 
is  thoroughly  to  cleanse  the  aspirator  and  test  its  working  condition. 
The  next  step  is  thoroughly  to  sterilize  the  trocar  or  needle-point.  If 
we  bear  in  mind  that  the  greatest  danger  in  the  operative  treatment  of 
simple  serous  effusions  lies  in  their  ready  contamination  by  the  intro- 
duction of  pyogenic  micro-organisms  through  a septic  or  unclean 
canula,  we  will  readily  appreciate  the  vast  importance  of  antiseptic 
precautions. 

The  best  way  of  sterilizing  the  needles  or  trocars  and  canulse  of  the 
aspirator  is  to  boil  the  trocar  and  canula  separately  for  twenty  minutes 
in  a solution  of  1 drachm  of  sodium  bicarbonate  to  a pint  of  water ; then, 
after  drying,  keep  them  permanently  immersed  in  a sterilized  bottle 


thoracentesis. 


645 


filled  with  absolute  alcohol.  This  recent  suggestion  of  Dawbarn  of 
New  York  is  of  positive  value,  not  only  in  keeping  the  instruments 
aseptic,  but  also  free  from  rust.  The  plan  was  originally  suggested 
for  the  preservation  of  surgical  needles,  but  I have  extended  its  appli- 
cation to  much  larger  instruments,  as  in  this  instance. 

Another  plan  is  to  wash  the  needle,  trocar,  or  canula  in  an  alcoholic 
or  watery  solution  of  carbolic  acid,  5 to  10  per  cent-.,  taking  special 
care  to  wash  the  trocar  and  canula  separately.  After  washing,  the 
needle  or  trocar  should  be  heated  thoroughly  over  an  alcohol  flame, 
and  cooled  by  dipping  in  the  carbolic  solution  just  mentioned.  Debove 
has  gone  so  far  as  to  invent  a special  sterilizing  stove  for  his  trocars, 
which  can  be  heated  to  120°  C.,  but  this  is  unnecessary.  In  addition 
to  this,  a warm  carbolized  solution  (5  per  cent.)  should  be  aspirated 
throno-h  the  tubing  attached  to  the  trocar,  in  order  to  make  more  certain 
the  purification  of  the  instrument. 

Having  thus  prepared  the  apparatus,  our  attention  should  now  be 
directed  to  the  patient.  Here,  again,  the  first  object  of  our  solicitude 
should  be  the  securing  of  an  aseptic  surface.  Warm  water  with  Ger- 
man green  soap  or  the  bichloride  soap  (Bergmann’s  formula)  of  Steifel 
& Co.  is  an  excellent  means  of  cleaning  the  surface.  If  the  surface 
has  not  been  irritated  by  blisters  or  counter-irritants,  bathing  the  sur- 
face with  ether  and  alcohol,  and  finally  wiping  with  absorbent  cotton 
soaked  in  a 5 per  cent,  carbolic  acid  solution,  will  complete  the  anti- 
septic preparation  of  the  surface. 

The  next  question  is  where  to  puncture.  The  point  of  election  for 
aspirating  the  chest  has  given  rise  to  much  discussion.1  There  is  no 
classical  point  of  election.  The  selection  of  a site  for  puncture  should 
be  governed  by  at  least  three  considerations  : 1st.  Quantity  of  the  fluid 
and  the  height  reached  by  its  upper  level ; 2d.  The  displacement  of  the 
vital  organs,  especially  the  heart  and  diaphragm ; 3d.  Presence  or 
absence  of  adherent  lung. 

We  should  also  bear  in  mind  that  as  we  leave  the  axillary  line,  to 
move  either  forward  toward  the  sternum  or  backward  toward  the  spine, 

1 Laennec  punctured  the  fifth  interspace  just  above  the  sixth  rib  at  a point  midway 
between  the  axillary  and  mammary  lines,  or  preferably  near  the  latter.  This  is  adopted 
by  Frantzel,  Wolliez,  P.  Barbille,  etc.  Cruveilhier  advised  the  third  and  fourth  inter- 
spaces as  being  the  points  selected  by  nature  in  spontaneous  evacuation.  Trousseau 
preferred  the  sixth  interspace  in  the  mid-axillary  line  on  the  right,  and  the  seventh 
intercostal  space  on  the  left  side ; this  is  also  Douglas  Powell's  selection.  Professor 
Marshall  would  choose  the  anterior  weak  spot  in  the  fifth  space,  nipple  line.  Another 
weak  spot  preferred  by  some  operators  (Beaumetz)  is  in  the  posterior  axillary  line,  on 
a level  witli  the  lower  angle  of  the  scapula.  Maurice  Beynaud  claimed  that  the  seventh 
middle  intercostal  spaces  were  the  columns  of  Hercules  that  guided  the  operator  to  a 
safe  entrance  into  the  chest.  Bowditch  recommends  the  posterior  wall  of  the  chest, 
as  low  down  as  possible  between  the  ninth  and  eleventh  ribs.  Dieulafov  advises  the 
eighth  intercostal  space,  on  a level  with  the  inferior  angle  of  the  scapula. 
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the  dangers  of  the  puncture  increase.  The  nearer  we  approach  the 
vertebral  column,  the  narrower  become  the  intercostal  spaces  and  the 
thicker  the  thoracic  parietes,  If  we  approach  near  the  sternum,  we 
are  more  liable  to  puncture  the  pericardium  or  heart,  especially  in  the 
encysted  or  areolar  pleurisies,  in  which  the  cardiac  displacement  is  moic 
likely  to  occur ; and  if  we  puncture  too  low,  the  liver  or  spleen  may  be 
injured.  At  all  events,  the  vertical  anterior  or  mid-axillary  line  is  the 
safest ; “ if  the  fluid  is  excessive,  we  can  operate  as  high  up  as  the  fifth 
intercostal  space  on  the  right  side,  and  the  seventh  on  the  left.  If  the 
chest  is  two-thirds  full,  we  can  take  the  seventh  or  sixth  intercostal 
space  on  the  right  side,  and  the  eighth  on  the  left.  If  only  one-third 
of  the  cavity  is  occupied  by  fluid,  we  can  go  as  low  as  the  eighth  inter- 
costal on  the  right,  and  on  a level  with  the  scapula  in  the  axillary  line 
on  the  left  side.  If  the  quantity  of  fluid  is  so  great  as  to  force  the 
abdominal  viscera,  especially  the  liver  and  spleen,  below  their  normal 
position,  we  may  be  safe  in  puncturing  below  the  seventh  intercostal 
space.  Aran  plunged  a trocar  into  the  liver  when  operating  in  the 
seventh  intercostal  space;  Claude  Bernard  impinged  upon  the  peri- 
toneum at  the  same  point,”  Without  being  exclusive  the  author  would 
advise,  with  Donaldson,  “ when  there  are  no  contraindications  the 
sixth  intercostal  space  in  the  mid-axillary  line it  is  out  of  reach  of 
the  diaphragm  on  both  sides,  and  is  accessible  when  the  patient  lies  on 
the  side,  which  the  writer  prefers ; the  space  is  also  sufficiently  wide 
and  the  parietes  thin. 

In  dealing  with  fat  or  oedematous  walls  the  advice  given  by  Pro- 
fessor Peter1  is  good.  In  these  cases  counting  the  ribs  is  no  easy 
matter,  and  the  best  plan  “ is  simply  to  aim  at  an  intercostal  space  in 
the  axillary  line,  situated  at  the  point  of  junction  of  the  lower  with 
the  upper  two-thirds  of  the  thorax.” 

Having  now  thoroughly  tested  and  sterilized  the  apparatus,  cleansed 
the  surface  of  the  chest,  and  finally  settled  upon  the  precise  spot  where 
the  puncture  is  to  be  made,  and,  above  all,  being  certain  of  the  cor- 
rectness of  the  diagnosis,  we  must  proceed  to  the  operation  proper  by 
anaesthetizing  the  proposed  seat  of  puncture.  This  is  a matter  of  con- 
siderable importance  with  many,  if  not  the  majority  of,  patients.  ^ The 
best  means  of  effecting  this  is  by  the  subcutaneous  injection  of  5 or 
10  drops  of  a 4 or  5 per  cent,  solution  of  the  hydrochlorate  of  cocaine 
in  water.  This  will  secure  perfect  painlessness  in  the  introduction  of 
the  trocar.  It  is  certainly  more  efficacious  than  the  use  of  the  ether  or 
rhigolene  spray  or  the  ice-and-salt  applications  of  Douglas  1 on  ell. 

In  the  majority  of  cases  when  a fine  No.  1 needle  trocar  (1  milli- 
metre calibre)  is  used,  no  preliminary  local  anaesthesia  is  required, 
as  the  pain  is  trifling.  General  anaesthetics  or  analgesics,  such  as 

1 Lemons  cliniques,  p.  638. 


THORACENTESIS. 


647 


morphine,  are,  as  a rule,  not  only  contraindicated,  but  absolutely 
unnecessary.  In  some  cases  the  patient  may  find  comfort  in  a pre- 
liminary drink  of  whiskey  or  brandy.  A light  meal  two  or  three 
hours  before  the  operation  is  usually  a good  preliminary  (Donaldson). 
Whiskey,  ammonia,  digitalis,  and  camphor  should  always  be  at  hand 
to  be  exhibited  in  case  of  complications,  especially  to  relieve  the  faint- 
ing feeling  that  often  overcomes  the  patient  while  the  aspiration  is  in 
progress. 

When  all  is  in  readiness  the  patient  should  lie  in  a semi-recumbent 
position  (neither  the  horizontal  nor  upright  position  is  advisable),  with 
the  arm  corresponding  to  the  affected  side  bent  over  the  head,  so  as 
thoroughly  to  expose  the  side.  The  skin  should  now  be  drawn  up,  and 
the  nail  of  the  left  index  finger  of  the  operator  should  be  pressed  well 
in  the  interspace,  so  as  to  serve  as  a conductor  to  the  aspirating  trocar. 
The  finger  will  better  guide  the  penetrating  instrument  by  pressing 
thoroughly  upon  the  interspace  for  a few  seconds,  the  main  point  to 
avoid  being  the  lower  edge  of  the  overlying  rib,  under  which  course 
the  intercostal  vessels  and  nerves,  which  must  be  avoided;  on  the 
other  hand,  the  point  of  the  trocar  should  distinctly  avoid  the  upper 
edge  of  the  lower  rib,  for  fear  of  striking  the  bone,  and  thus  em  harass- 
ing most  annoyingly  the  first  step  of  the  operation.  Having  struck 
the  intercostal  space  in  the  centre,  the  trocar  or  needle  should  be  thrust 
boldly  into  the  pleura  with  the  point  directed  rather  downward  than 
upward,  for  fear  of  injuring  the  lung;  the  instrument  should  be 
sharply  pushed  in,  and  not  thrust  in  with  a slow,  boring  motion. 
Some  authors  recommend  the  preliminary  puncture  of  the  skin  with  a 
lancet  to  diminish  the  resistance  of  the  surface,  but  this  precaution  is 
only  needed  when  the  larger  needles  or  trocars  are  used. 

The  diminished  resistance  which  is  usually  felt  after  a penetration 
of  one  or  two  inches  indicates  that  the  cavity  has  been  reached,  and 
that  it  is  time  to  withdraw  or  conceal  the  trocar-point,  and  to  pro- 
ceed to  the  aspiration  of  the  liquid  proper.  Upon  turning  the  stop- 
cock a small  vacuum,  created  by  preliminary  aspiration,  will  imme- 
diately cause  the  fluid  to  flow  into  the  receiving  cylinder  (Dieulafoy’s) 
or  bottle  (Potain’s)  of  the  apparatus  used.  As  the  fluid  flows  the 
aspirating  force  should  be  only  sufficient  to  draw  it  out  slowly  and 
gently.  It  is  well  to  stop  for  a few  minutes  after  aspirating  about 
four  ounces  to  watch  the  effects.  “ The  fluid,  running  in  a very  small 
stream,  will  give  the  lung  time  to  accommodate  itself  to  its  altered 
condition.  The  lung  by  this  process  is  led  rather  than  forced  to 
resume  its  normal  position  ” (Donaldson). 

It  often  happens,  particularly  when  aspirating  the  effusion  of  acute 
pleurisy,  that  large  fibrinous  coagula  obstruct  the  canula,  and  that  the 
flow  of  the  fluid  is  arrested.  Here  the  advantages  of  using  the  trocar 
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of  Potain  or  Frantzel  become  manifest:  the  stylet  or  trocar,  which 
has  not  been  wholly  removed,  is  carefully  pushed  in  again  and  the 
canula  cleared  of  the  obstructing  embolus.  Beaumetz  and  others  object 
to  this  secondary  use  of  the  trocar  and  prefer  to  repuncture  the  chest,  on 
account  of  the  supposed  danger  of  air-contamination  ; but  with  a well- 
constructed  trocar  like  either  of  those  recommended  the  admission  of 
air  can  be  surely  guarded  against,  and  the  inconvenience  and  pain  of  a 
new  puncture  avoided.  Clearing  the  canula  by  forcing  back  a regur- 
gitant current  from  the  aspirator,  as  recommended  by  Bowditch  and 
others,  is  even  more  dangerous,  because  the  fluid  already  aspirated  may 
be  the  carrier  of  some  particles  of  septic  or  unclean  matter  concealed  in 
the  tubing  or  aspirating  receptacle. 

Having  begun  to  aspirate,  the  next  question  is  to  determine  when 
to  stop  the  aspiration.  The  amount  to  be  withdrawn  must  vary  accord- 
ing to  many  circumstances  peculiar  to  each  case.  “ Our  rule,”  says 
Donaldson,  “ has  been  to  draw  off  more  when  the  pleurisy  is  acute 
than  when  it  is  chronic.  The  long  continuance  of  the  fluid  in  the 
cavity  has  so  impaired  the  lung’s  capability  of  expansion  by  the  adhe- 
sive bands  that  compress  it  that  the  sudden  withdrawal  of  a large 
quantity  is  often  attended  with  risk.  If  the  patient  beais  the  opeia- 
tion  well,  we  may  remove  much  more  than  if  the  contrary  is  the  case. 
The  amount  withdrawn  at  the  first  operation  should  be  from  eight  ounces 
to  sixteen  ounces  in  a child,  and  twelve  ounces  to  twenty-four  ounces 
in  an  adult.”  The  complete  evacuation  of  the  pleura  is  not  necessaiy. 
A partial  evacuation,  to  start  the  absorbents  into  activity  by  diminish- 
ing the  excessive  intrapleural  tension  resulting  from  excessive  fluid,  is 
all  that  is  required. 

With  the  object  of  obtaining  precise  data  as  to  the  amount  of  intra- 
pleural tension  during  thoracentesis,  and  thei’eby  regulating  the  quantity 
of  liquid  abstracted,  many  clinicians  have  adapted  the  manometei  to 
their  aspirating  apparatus.  Preference  should  be  given  to  the  simplest 
models,  such  as  Pey rot’s  and  Leyden’s.  The  manometer  allows  the 
observer  to  follow  directly  the  rate  of  tension-reduction  and  the  degree 
of  aspiration,  and  in  this  way  avoid  those  ugly  and  at  times  fatal  acci- 
dents which  follow  the  too  rapid  or  sudden  diminution  in  the  intra- 
pleural tension.  Potain  has  laid  down  the  rule  that  the  aspiiation 
must  be  stopped  whenever  the  manometer  indicates  that  the  intia- 
pleural  tension  is  inferior  to  that  of  the  atmosphere.  We  belie\e, 
however,  with  Schreiber  and  almost  all  observers,  that  “the  mano- 
meter only  complicates  the  operation  without  sufficient  compensatory 
advantages,  and  that  the  physiological  phenomena  which  promptly 
indicate  the  existence  of  dangerous  tension-reduction  are  even  safer 
indices  than  the  manometer,”  and  for  this  reason  we  need  not  dwell 
further  upon  it. 
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One  point  is  of  the  utmost  importance : the  needle  should  be 
instantly  withdrawn  at  the  onset  of  dyspnoea,  chest  constriction,  much 
cough,  or  any  tendency  to  syncope.  These  symptoms  are  warnings  we 
should  never  neglect.  This  is  the  time  to  administer  stimulants. 

After  the  removal  of  the  desired  quantity  the  needle  is  withdrawn 
with  a sharp,  quick  pull.  The  skin  is  allowed  to  fall  and  obliterate 
the  track  of  the  puncture,  and  the  orifice  of  the  latter  is  closed  with 
either  a small  strip  of  adhesive  plaster  or  a little  cotton  pledget  soaked 
in  iodoform  collodion  (5  per  cent.)1 

Complications  and  Dangers  of  the  Operation. — The  sim- 
plicity and  benignity  of  modern  aspiration,  whenever  practised  with 
ordinary  precautions,  are  so  amply  proven  by  experience  that  no 
statistical  evidence  need  be  quoted  to  prove  a fact  so  universally 
admitted.  Suffice  it  to  say,  that  in  a practice  of  over  ten  years’ 
duration  in  the  wards  of  the  New  Orleans  Charity  Hospital — an 
institution  which  annually  ministers  to  the  ills  of  over  20,000  patients 
— and  in  which  the  puncture  and  aspiration  of  the  pleura  was  probablv 
performed  over  one  hundred  times  a year,  I have  never  witnessed 
or  heard  of  a fatal  accident  occurring  during  its  performance.  That 
complications  and  ugly  symptoms  do  present  themselves  quite  often 
during  the  operation  is  undeniable,  especially  when  aspiration  is 
pushed  to  extremes  by  an  over-zealous  or  inexperienced  operator,  who, 
not  heeding  the  warnings  of  the  patient,  rashly  carries  his  efforts  at 
complete  evacuation  to  unnecessary  and  dangerous  limits. 

Among  the  accidents  of  thoracentesis  we  should  mention — a,  injury 
to  the  intercostal  vessels;  b,  injuring  the  rib;  c,  puncture  of  the  liver, 
spleen,  heart,  and  lungs;  d,  plugging  of  the  needle  or  trocar  with 
fibrinous  coagula,  causing  “dry”  puncture  or  failure  to  aspirate;  e, 
admission  of  air ; /,  cough-paroxysms,  due  to  pulmonary  fluxion  ; g, 
constrictive  thoracic  pains,  due  to  eccentric  distension  of  pleural  and 
pulmonary  adhesions  and  painful  concentric  retraction  of  thoracic 
walls. 


The  more  specific  complications  which  at  times  very  seriously 
encumber  this  simplest  of  operations  are — 

Albuminous  Expectoration. — This  accident  may  vary  in  intensity . 


1 With  the  view  of  preventing  reaccumulation,  Drs.  Cayla,  Picot,  and  vGourichon 
(Joum.  de  Med.,  Paris,  May,  1885)  have  recommended  that  aspiration  should  be  imme- 
diately followed  by  the  systematic  application  of  the  thermo-cauterv  over  the  affected 
surface.  The  cauterizations  should  be  very  numerous,  from  one  to  two  hundred,  and 
not  be  distant  from  one  another  more  than  half  an  inch,  and  they  should  always  extend 
beyond  the  limits  of  the  pleural  effusion.  They  should  be  made  by  simply  touching  a 
pointed  hot  iron  to  the  skin,  so  as  to  make  a minute  cauterized  point. 

The  method  proved  particularly  beneficial  in  the  acute  and  early  cases,  which,  as  a 
rule,  do  well  under  simple  aspiration.  In  the  chronic  cases  it  has  apparently  given  fair 
results..  While  little  confidence  can  he  placed  in  it,  nevertheless  it  is  worth  remem- 
bering in  the  treatment  of  the  obstinate  chronic  cases,  as  we  shall  see  later. 
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very  insignificant  at  times,  very  serious  at  others.  In  the  first  instance 
the  patient  may  be  seized  by  a paroxysm  of  cough  and  thoracic  oppies- 
sion  followed  by  slight  serous  or  sanguinolent  expectoration,  which  may 
end  in  five  or  ten  minutes.  In  the  more  dangerous  examples  of  this 
complication  the  cough  is  paroxysmal,  the  anxiety  and  cyanosis  in- 
crease, and  the  patient  expectorates  mouthfuls  of  a serous  liquid 
which  may  vary  in  quantity  from  two  ounces  to  two  quaits.  .The 
liquid  expectorated,  on  settling,  separates  into  two  strata— the  upper 
frothy,  and  the  lower  showing  an  albuminous  precipitate.  Ausculta- 
tion reveals  the  fine  crepitant  rales  of  oedema  at  the  base  of  the  lungs. 
The  suffocation  and  dyspnoea  attending  this  last  condition  may  last  a 
few  hours  or  a whole  day.  In  some  cases,  fortunately  very  rare,  this 
untoward  complication  ends  in  death. 

This  accident  is  not  due,  as  was  at  first  supposed,  to  a formation  of 
a pleu ro-bronchial  fistula,  permitting  the  escape  through  the  mouth  of 
the  pleural  exudation  (Fereol),  but,  as  demonstrated  by  Herard,  Mou- 
tard-Martin, and  Dujarclin-Beaumetz,  it  is  due  to  pulmonary  congestion  ; 
sometimes  it  may  be  due,  as  Legroux  and  others  contend,  to  the  cere- 
bral and  bulbar  ansemias  which  are  the  consequence  of  the  great  afflux 
of  blood  to  the  compressed  lung  which  is  being  relieved  from  pressure 
by  the  aspiration.  In  order  to  avoid  this  congestion  and  its  conse- 
quences Dieulafoy  has  given  this  well-known  and  excellent  advice: 
Never  to  withdraw  at  one  aspiration  more  than  1000  to  2000  grammes 
of  liquid,  especially  if  the  pleurisy  is  an  old  one.  By  following  the 
advice  already  given  in  the  preceding  pages  while  dealing  with  the 
technique,  this  accident  will  rarely,  if  ever,  occur.  It  is  a notable  fact 
that  in  the  last  few  years,  since  the  technique  of  the  operation  has  been 
better  understood,  deaths  from  this  complication  are  seldom  recoided. 

The  medical  treatment  of  this  complicating  congestion  consists  in 
the  exhibition  of  stimulants,  counter-irritants,  and  derivatives,  par- 
ticularly venesection,  the  efficacy  of  which  has  been  proven  more  than 
once. 

Sudden  Death  during  Aspiration. — The  cases  of  sudden  death  due 
to  syncope  or  asphyxia  which  have  been  reported  as  occurring  in  the 
course  of  thoracentesis  exercised  at  one  time  a discouraging  effect  upon 
the  practice  of  this  operation.  The  rigorous  .analysis  of  the  facts, 
and  the  special  study  of  the  individual  cases  bv  such  conscientious 
investigators  as  Leichtenstein,  Bowditeh,  Toussain,  Dieulafoy,  and 
Donaldson,  have  proved  conclusively  that  these  unfortunate  results 
were  not  attributable  to  the  operation  itself,  but  to  the  conditions  under 
which  it  was  practised. 

Conditions  of  the  Lung  following  Aspiration,  and  their 
Treatment. — Three  things  may  happen  after  the  partial  or  complete 
evacuation  of  the  pleural  contents  : 1st.  Immediate  cure  by  the  com- 
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plete  absorption  ancl  non-reproduction  of  the  effused  fluid.  2d. 
After  a partial  evacuation  the  remaining  fluid  may  be  more  or  less 
rapidly  reproduced,  to  be  again  absorbed  never  to  return.  3d.  The 
liquid  evacuated  may  be  again  replaced  by  new  exudation.  The  first 
two  results  may  be  invariably  depended  upon,  and  characterize  the 
course  of  acute,  simple,  and  uncomplicated  or  primary  pleurisy  when 
treated  by  early  aspiration.  The  third  class  of  cases,  which  are  cha- 
racterized by  a rapid  reproduction  of  the  effusion,  demanding  repeated 
evacuation,  are  only  observed  in  chronic  pleurisies,  and  are,  as  a rule, 
indicative  of  a complicated  condition,  tuberculosis  of  the  pleura  being 
the  special  etiological  factor  to  be  suspected.  We  must  also  observe, 
in  most  of  these  cases  in  which  the  effusion  is  reproduced  with  great 
rapidity  and  abundance,  that  not  only  tubercle  is  to  be  suspected,  but 
the  advent  of  suppuration  is  to  be  anticipated. 

Chronic  Pleuritic  Serous  Effusions. 

Not  a few  cases  are  still  from  time  to  time  met  with  in  which  one 
side  of  the  chest  is  distended  with  fluid,  the  effusion  dating  from  an 
attack  of  pleurisy  months,  or  even  a year,  previously,  and  which,  on 
removal,  proves  to  be  perfectly  limpid  and  serous.  This  is  particularly 
observed  in  cases  of  so-called  latent  pleurisy.  Douglas  Powell  relates 
an  interesting  case  of  a policeman,  “stalwart-looking  enough  to  frighten 
thieves/’  who  for  over  four  or  five  years  had  his  left  pleura  completely 
full  of  slightly  turbid  serum.  After  a few  partial  tappings  it  became 
evident  that  no  expansion  of  the  lung  could  be  looked  for,  and  in  the 
absence  of  urgent  symptoms  it  was  not  thought  prudent  to  subject  him 
to  radical  treatment.  Powell,  with  Wilson  Fox,  does  not  believe  that 
an  effusion  will  become  purulent  from  mere  lapse  of  time,  but  the 
author  concurs  with  many  others  that,  in  view  of  the  existence  of 
many  avenues  of  infection  and  the  readiness  with  which  pyogenic 
micro-organisms  may  contaminate  an  originally  strictly  serous  exuda- 
tion, there  is  always  danger  of  purulent  transformation  in  these  chronic 
cases.  Furthermore,  it  is  well  recognized  that  perfect  recovery  in  the 
very  long  standing  cases  is  well-nigh  impossible  by  resorting  to  simple 
operation,  the  lung  having  become  bound  down  and  thickened  by  long- 
continued  compression.  With  Powell,  again,  the  author  believes  that 
there  will  always  be  a certain  small  number  of  cases  in  which  the  lung 
is  from  the  first  coated  by  an  exudative  layer  of  unusual  thickness  and 
uniformity,  which,  as  pointed  out  by  Walshe,  contracts  forcibly  and 
aids  the  fluid  in  bringing  about  collapse  of  the  lung.  Such  a mem- 
branous layer  affords  a serious  impediment  to  absorption,  and  is  apt 
to  undergo  a degree  of  organization  which  renders  the  contraction  of 
the  lung  a permanent  condition.  Under  these  circumstances,  and  in  a 
strongly-built  adult  chest  (as  in  the  case  of  the  policeman  above  quoted), 
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a large  pleural  space  remains  which  it  is  almost  impossible  to  obliterate, 
and  which  must  be  occupied  by  some  kind  of  effusion. 

What  should  be  the  conduct  of  the  medical  adviser  when  con- 
fronted with  such  a case?  When  the  contained  fluid  has  undergone 
purulent  transformation  or  is  primarily  purulent,  the  operative  lelief 
that  surgery  would  prescribe  is  clear.  Estlander’s  operation  or  Schede’s 
thoracoplasty  would  solve  the  problem  in  some  measure  by  allowing 
the  chest-walls  to  sink  in,  and  secure  the  obliteration  of  the  cavity. 
But  when  the  effusion  is  still  serous,  are  we  justified  in  resorting  to 
similar  procedures?  The  question  has  not  been  sufficiently  debated  to 
permit  us  to  generalize  and  establish  a guiding  rule  of  practice,  but, 
believing  that  the  presence  of  fluid  in  the  chest  would  always  be  a 
menace  to  the  life  of  the  patient,  either  by  its  liability  to  sudden 
increase,  its  purulent  transformation,  or  by  its  effect  upon  the  lung,  we 
would  advise  aspiration,  followed  by  the  subperiosteal  resection  of  sev- 
eral ribs,  as  has  been  done  by  Dr.  Westbrook  of  Brooklyn 1 for  this 
very  condition.  This  is  a safe  operation,  for  it  would  not  open  the 
pleura  to  infection,  since  the  ribs  would  be  resected  subperiosteal ly. 

We  may  state,  in  a general  way,  that  the  cure  of  pleurisy  is  never 
complete  : after  the  evacuation  of  the  fluid  the  primitive  friction-sounds 
indicative  of  the  approximation  of  the  pleural  surfaces  are  heard.  These 
finally  disappear,  and  with  their  cessation  we  are  informed  of  the  occur- 
rence of  the  adhesions  which  intimately  and  permanently  bind  togethei 
the  parietal  and  the  visceral  pleurae,  thereby  obliterating  the  pleural 
cavity  proper. 

Against  these  pleural  adhesions,  whether  they  be  secondary  to  a 
sero-fibrinous  pleurisy  or  they  be  primary,  as  in  the  so-called  “ dry  ” 
pleurisy,  the  materia  medica  has  little  to  offer.  The  secondary  ievu  - 
sives,  blisters,  iodine,  and  the  internal  exhibitions  of  mercury  and  the 
iodides,  which  have  been  advised,  are  mere  placebos,  the  use  of  w hich 
is  usually  followed  by  disgust  and  disappointment  to  both  patient  and 
physician. 

Much  more  satisfaction  will  be  found  in  carefully  attending  to  t le 
general  hygienic  and  dietetic  conditions.  A course  of  systematic  respiia- 
t°ry  gymnastics,  general  and  local  massage,  will  prove  practically  be  ne 
ficial  for  the  correction  of  the  deformities  of  the  thoracic  and  vertebral 
skeleton,  which  not  only  disfigure  the  chest,  but  encroach  upon  the 

respiratory  capacity  of  the  patient. 

The  use  of  compressed  air  by  means  of  the  pneumatic  cabinets  now 
in  use  in  this  country,  or  a course  of  mountain-climbing,  will  piobabl\ 
give  the  best  results  in  securing  the  final  restoration  of  the  lung  itself 
and  the  nearest  possible  approximation  to  its  normal  expansion. 

1 N.  Y.  Med.  Journ.,  March  12,  1887. 
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Varieties  of  Pleurisy. 

While  the  fundamental  indications  in  the  treatment  of  all  forms  of 
non-purulent  pleuritic  inflammations  are  well  covered  by  a thorough 
appreciation  of  the  therapeutic  principles  laid  down  in  the  body  of 
this  article,  there  are  nevertheless  such  distinct  departures  from  the 
typical  pleurisies  which  have  been  here  considered  that  a brief  notice 
of  the  most  marked  and  eccentric  variations  is  necessary. 

TUBERCULAR  PLEURISY. 

First  in  order  of  importance  is  tubercular  pleurisy.  We  must 
distinguish  between  primary  tubercular  pleurisy  and  that  which 
develops  secondarily  as  a result  of  extension  from  the  lung.  Pri- 
mary pleural  tuberculosis  may  be  localized  or  disseminated.  If  local- 
ized, it  will  usually  present  the  characteristics  of  “dry”  or  plastic 
pleurisy,  Palely  ^'develop i ng  into  the  typical  sero-fibrinous  type.  If,  on 
the  other  hand,  the  deposits  are  multiple,  then  a sero-fibrinous  pleurisy 
will  develop,  which  wlTTFe  most  difficult  to  differentiate  from  the  typ- 
ical cifrigore  or  non-tubercular  variety.  There  is  no  doubt  that  this 
form  of  tuberculosis  is  exceedingly  common  ; certainly  much  more  so 
than  was  taught  some  years  ago.  The  frequency  with  which  tubercle 
was  found  in  the  anatomical  and  clinical  researches  of  Landouzy, 
Kelsch,  and  Vaillard  led  to  the  generalization  that  all  idiopathic  pri- 
mary pleurisies  were  of  tubercular  origin.  While  the  contention  of 
these  investigators  is  far  from  being  proven,  it  nevertheless  indicates 
the  vast  importance  of  this  variety,  and  the  care  that  must  be  exercised 
before  concluding  as  to  the  nature  of  even  the  simplest  cases  that  come 
to  us  for  treatment.  It  is  not  always  an  easy  matter  to  establish  con- 
clusively the  tubercular  or  non-tubercular  origin  of  a given  case  of 
pleurisy.  Much  was  expected  from  bacteriological  research  since 
Koch’s  discovery  of  the  bacillus,  and  still  more  from  the  diagnostic 
reaction  of  his  tuberculin.  The  real  blessing  that  would  have  been 
conferred  upon  us  by  the  last  has  unfortunately  proved  an  illusion  ; and 
as  to  the  test  presence  of  the  tubercle  bacillus  in  the  secretions — a 
test  which  is  so  valuable  in  other  localities — it  is  also  denied  us.  The 
recent  researches  of  Frankel,  Weichselbaum,  Ehrlich,  Nctter,  and 
Koplik  prove  that  in  the  vast  majority  of  cases  of  exudative  pleurisy 
in  which  the  clinical  facts  would  suggest  the  presence  of  the  bacillus 
this  micro-organism  is  conspicuous  by  its  absence.  Therefore,  in  the 
absence  of  the  actual  demonstration  of  the  bacillus,  we  must  depend 
solely  upon  the  lessons  of  experience,  which  teach  that  all  pleurisies 
in  which  this  effusion  constantly  and  rapidly  returns  after  aspiration, 
and  in  which  the  aspirated  fluid  presents  a sanious  character,  must  be 
regarded  as  due  to  tubercular  deposit. 
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In  marked  contrast  with  the  failure  of  bacteriology  to  furnish  a 
diagnostic  testis  the  valuable  assistance  furnished  by  physical  signs ; 
not  in  the  primary  pleurisies  proper,  but  in  those  secondary  tubercular 
pleurisies  which  arc  developed  early  and  coineidently  with  the  first- 
deposits  in  the  pulmonary  parenchyma.  Thanks  to  the  later  studies 
of  Grancher  and  his  followers,  which  are  familiar  to  all  students  of 
physical  exploration,  the  presence  of  tubercle  in  a lung  surrounded  by 
even  a large  exudation  can  be  detected  with  comparative  ease. 

The  recognition  of  this  last  condition  now  opens  the  question  as  to 
the  attitude  of  the  practitioner  in  a case  in  which  a large  effusion  com- 
presses a tubercular  lung.  The  question  is  a difficult  one,  and  has 
not  been  satisfactorily  answered.  Powell 1 states : “ As  long  as  a 
chronic  effusion  does  not  give  rise  to  any  serious  displacement  of  other 
viscera  or  to  danger  symptoms,  it  should  be  preferably  left  undis- 
turbed.” We  believe,  however,  with  Beaumetz  and  others,  that  when 
the  effusion  is  recognized  early,  the  expansion  of  the  lung,  which  is 
secured  by  prompt  aspiration,  is  more  likely  to  restore  the  lung  to  a 
better  physiological  condition,  thereby  assisting  Nature  in  preventing 
the  further  evolution  of  the  disease  in  the  lung. 

While  the  effusion  in  tubercular  pleurisy  is  more  frequently  clear 
and  strictly  serous  or  scmious,  it  may  become  purulent  or  puruloid  at 
the  least  provocation,  either  through  contamination  with  pyogenic 
micro-organisms  or  through  the  superficial  necrosis  of  the  granulation 
membrane.  This  superficial  necrosis  of  the  granulation  membrane,  as 
Kelsch  and  Vaillard  have  shown,  is  a frequent  cause  of  intrapleural 
hemorrhage ; in  fact,  tubercle  by  this  process  is  one  of  the  most  fre- 
quent causes  of  hemothorax.  Generally,  however,  the  hemorrhage 
in  these  cases  does  not  exceed  800  or  1000  grammes  (Vidal),  and  is 
often  the  precursor  of  ultimate  purulent  changes.  At  any  rate,  as 
Dieulafov  and  othei’s  have  shown,  the  removal  of  the  effused  blood  by 
aspiration  leads  often  to  permanent  cure  of  the  pleurisy. 

Finally,  in  the  chronic  tubercular  cases,  in  which  the  lung  is  hope- 
lessly bound  down  by  adhesion,  and  which  remain  unaffected  by 
aspiration,  and  in  which  the  patient’s  general  condition  is  good,  it  is 
possible  that  curetting  the  pleura  or  resecting  the  diseased  membrane, 
together  with  tamponing,  as  has  been  done  successfully  by  Schede  and 
Kuester,  may  be  the  only  means  of  securing  radical  relief.  As  far  as 
the  medicinal  treatment  is  concerned,  it  is  the  same  as  that  recommended 
for  pulmonary  tuberculosis. 

RHEUMATIC  PLEURISY. 

In  striking  and  agreeable  contrast  with  the  preceding  is  the  rheu- 
matic type,  which  is  essentially  characterized  by  the  rapidity  ot  its 

1 Third  American  edition. 
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appearance  and  disappearance.  It  may  assume  the  very  acute  plastic 
or  the  subacute  sero-fibrinous  type,  but  in  any  case  it  rarely  becomes 
chronic.  The  vigorous  administration  of  the  analgesic  antithermics, 
antipyrine,  phenacetin,  acetanilide,  or  salol,  or  the  salicylates,  with  mor- 
phine, promptly  relieves  the  most  acute  symptoms  and  ensures  very 
satisfactory  relief.  If  there  is  some  stubbornness  to  absorption  of  the 
exuded  serum  in  the  later  stages,  potassium  iodide,  with  the  syrup  of 
the  iodide  of  iron  and  arsenic,  and  slight  counter-irritation,  will 
usually  accomplish  the  desired  results.  A favorable  formula  is — 


R.  Potassii  iodidi, 

3'j  ; 

Syrup,  ferri  iodidi, 

siij; 

Liq.  hydrarg.  et  arsenii  iodidi, 

sb . 

Syr.  avenae  phosphatis,  vel  syr.  zingiberis,  q. 

Sig.  Table-spoonful  three  times  daily  for  an  adult. 

s.  ad.  sviij 

HAEMORRHAGIC  PLEURISY. 

This  is  never  a primary  or  specific  type  of  pleural  inflammation,  but 
is  a secondary  epiplienomenon  which  is  frequently  added  to  other  more 
distinct  and  independent  varieties  of  pleuritis,  and  as  such  is  of  suffi- 
cient importance  to  deserve  separate  consideration.  If  the  word  “ haem- 
orrhage ” were  translated  in  a literal  sense,  all  acute  pleurisies  would 
be  haemorrhagic,  because  almost  all  the  exudations  of  acute  pleurisy 
contain  a considerable  number  of  red  blood-corpuscles.  A serous  effu- 
sion may  contain  as  many  as  six  thousand  red  cells  to  the  cubic  milli- 
metre of  effusion,  and  still  this  will  remain  perfectly  limpid  to  the 
naked  eye  (Dieulafoy).  If  the  number  of  cells  increases,  however,  the 
liquid  will  become  rose-tinted,  and  finally  blood-colored.  The  differ- 
ence between  the  two  will  simply  be  that  the  first  is  only  a histological 
haemorrhage,  while  the  last  will  be  grossly  or  clinically  a true  haemor- 
rhagic extravasation.  This  difference  is  also  of  prognostic  and  thera- 
peutic importance,  for,  as  shown  by  Dieulafoy,  a histologically  haemor- 
rhagic pleurisy  will  almost  invariably  become  purulent,  while  a true 
haemorrhage  into  the  pleura  or  into  a serous  effusion  consequent  upon 
secondary  causes  (tubercle,  cancer,  etc.)  never  becomes  purulent. 

With  Widal,  the  chief  causes  of  inflammatory  haemothorax  may  be 
grouped  into — 1st,  an  exaggeration  of  the  inflammatory  (hyperaemic) 
phenomena  in  certain  acute  sero-fibrinous  pleurisies ; 2d,  haematoma  of 
the  pleura ; 3d,  pleural  tuberculosis ; 4th,  cancer  of  the  pleura ; 5th, 
certain  general  systemic  conditions ; 6th,  too  violent  aspiration  during 
thoracentesis. 

In  the  variety  of  haemorrhagic  pleurisy  which  is  indicated  bv  the 
first  cause  the  haemorrhage  is  due  to  the  rupture  of  the  pleural  capilla- 
ries under  the  strain  of  excessive  inflammatory  fluxion.  This  is  the 
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only  condition  to  which  the  designation  of  primary  haemorrhagic 
pleurisy  is  strictly  applicable.  In  these  cases  the  exudation  is  rose- 
tinted, ‘and  finally  blood-colored,  from  the  very  start,  differing  in  this 
way  from  those  sero-fibrinous  pleurisies  in  which  the  exudation  is  clear 
and  still  histologically  haemorrhagic.  In  the  first  instance,  when  the 
haemorrhage  results  from  the  great  intensity  of  the  inflammatory  action, 
the  prognosis  is  good,  because  the  effusion  is  almost  invariably  absorbed 
spontaneously,  and  recovery  takes  place  early;  in  the  other  variety 
purulent  transformation,  as  previously  stated,  is  the  rule. 

Pleural  tuberculosis  maiy  give  rise  to  haemorrhagic  pleurisy  in  two 
ways_by  the  degenerative  or  ulcerative  changes  of  the  granulo- 
matous deposits  of  acute  miliary  tuberculosis,  but  much  more  com- 
monly by  the  superficial  embolic  granulation  necrosis  of  Kelsch  and 
Vaillard,  which  has  been  referred  to  in  the  section  on  Tubercular  Pleu- 
risy. In  addition  to  all  tubercular  infection  other  forms  of  pleurisy 
may  give  rise  to  hsematomatous  exudation,  just  as  haemorrhage  may 
occur  in  pachymeningitis  cerebralis  or  spinalis,  and  in  haematocele 
of  the  tunica  vaginalis. 

Cancer  is  likewise  a frequent  (according  to  the  older  authors  the 
most  frequent)  cause  of  pleural  haemorrhage.  But  we  need  not 
linger  longer  on  these  etiological  conditions;  suffice,  it  to  say  that, 
as  a rule,  the  majority  of  haemorrhages  which  complicate  the  inflam- 
matory affections  of  the  pleura  are  either  spontaneously  absorbed  or 
permanently  removed  by  cautious  aspiration.  Internal  treatment, 
especially  directed  to  control  the  haemorrhage,  is  very  seldom,  if  ever, 
required. 

URiEMIC  PLEURISY. 

This  condition  frequently  develops  in  the  course  of  chronic  renal 
disease,  and  is  of  toxic  origin.  While  it  is  inflammatory  in  character, 
and  should  be  distinguished  from  the  simple  dropsy  of  the  pleura  that 
frequently  accompanies  this  morbid  condition,  the  treatment  is  essen- 
tially the  same  as  in  hydrothorax.  It  is  mainly  eliminative.  Sa  me 
purgatives,  especially  Epsom  salts  (Matthew  Hay’s  method),  the  sa  me 
diuretics,  pilocarpine,  and  digitalis,  are  especially  indicated.  Diap  10- 
retics  will  also  give  great  assistance.  Iodine  as  a counter-irritant 
may  be  applied,  but  blisters  or  cantharidal  collodion  are  entirely 
contraindicated.  The  general  tonic  and  dietetic  treatment  of  renal 
disease  is  of  course  of  primary  importance. 


CARDIAC  PLEURISY. 

This  variety  has  been  especially  studied  by  Bucquoy.  It  is  not  to 
be  confounded  with  the  double  hydrothorax  that  occurs  m the  later  or 
anasarcous  stages  of  heart  disease.  This  condition  is  more  often 
connected  with  aortic  lesions,  is  a truly  inflammatory  condition,  and 
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accompanies  the  earlier  stages  of  heart  disease.  Its  treatment  is  the 
same  as  that  of  ordinary  primary  pleurisy,  though  it  is  in  the  main 
subordinated  to  the  general  and  graver  condition  which  underlies  it. 

PLEURISIES  OF  UTERO-OVARIAN  ORIGIN. 

The  intimate  lymphatic  connections  which  exist  between  the  pleurae 
and  peritoneum  not  infrequently  lead  to  the  apparent  metastatic  pro- 
duction of  inflammatory  affections  in  the  pleura  when  these  exist  in  the 
pelvic  organs.  These  forms  of  pleurisy  may  result,  as  shown  by 
Potain,  from  direct  or  lymphatic  contamination  or  by  reflex  fluxion. 
As  a rule,  they  are  limited  to  the  same  side  as  the  affected  ovarian 
region ; they  are  usually  of  a subacute  character,  and  the  exudations 
are  absorbed  spontaneously.  Denons  has  also  called  attention  to  the 
coincidence  of  frequent  serous  effusions  with  large  ovarian  cystomata. 
These  effusions  are  more  probably  of  a dropsical  than  inflammatory 
character.  At  any  rate,  they  disappear  with  the  removal  of  the 
disease.1 


PRIMARY  SYPHILITIC  PLEURISY. 

This  very  rare  manifestation  has  been  recently  described  in  an 
instructive  study  by  Nikouline  of  Moscow.2  The  history  of  the  case, 
and  the  fact  that  the  pleuritic  manifestations,  exudation,  etc.  prove 
rebellious  to  all  other  than  antisyphilitic  treatment,  are  the  only  means 
of  diagnostic  differentiation.  In  the  cases  reported  by  Nikouline, 
potassium  iodide,  with  mercury,  produced  a very  marked  effect  in  the 
temperature,  and  caused  a rapid  disappearance  of  the  friction-sounds, 
etc. 


DIAPHRAGMATIC  AND  OTHER  LOCAL  PLEURISIES. 

The  influence  of  the  region  involved  is  nowhere  better  exhibited 
than  in  diaphragmatic  pleurisy.  This  condition,  which  was  at  one  time 
regarded  as  an  independent  entity  and  designated  by  the  terms  phrenitis 
or  diaphragmitis  (Lieutand,  Cullen,  Stoll,  Portal,  Frank,  and  others), 
is  characterized  by  the  development  of  pain  and  dyspnoea  of  peculiar 
intensity,  and  which  finds  no  analogy  in  other  pleurisies.  The  pain 
occupies  either  the  right  or  left  hypochondrium,  and  radiates  toward 
the  epigastrium.  The  pain  is  at  times  very  acute,  and  is  markedly 
aggravated  by  inspiratory  movements  as  well  as  by  pressure  in  the 
painful  regions.  M.  Gueneau  de  Mussey’s  bouton  diaphragmatique 
is,  like  McBurney’s  point  in  appendicitis,  a helpful  associate  sign, 
fhis  painful  point  is  situated  in  the  epigastrium  at  the  point  of  in- 
tersection of  two  lines,  one  horizontal,  beginning  at  the  osseous  tip 
of  the  tenth  rib,  and  the  other  vertical,  which  is  continuous  with 

1 W idal,  loc.  cit.  2 R.  Medicma,  Dec.  2S,  1890. 
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the  right  border  of  the  sternum.  Very  painful  singultus  and  very 
intense  dyspnoea,  with  freedom  from  physical  signs,  complete  the 
diagnostic  sketch  of  this  formidable  condition. 

The  only  means  of  relieving  the  patient’s  profound  distress  is  by 
the  free  exhibition  of  morphine  hypodermically  in  or  *- -grain  doses, 

repeated  every  two  hours  until  the  symptoms  are  subdued.  Counter- 
irritation  by'  blistering  is  also  in  order,  together  with  the  internal 
exhibition  of  antipyrine,  antifebrin,  or  phenacetin.  The  application  of 
the  restraining  band  of  Otto,  if  the  painful  state  of  the  lower  chest 
will  permit  it,  is  indicated.  The  band  should  be  applied  low  down, 
to  favor  thoracic  respiration  and  diminish  the  abdominal  and  dia- 
phragmatic movements. 


INTERLOBAR  PLEURISY. 

Interlobar  pleurisy  is  most  frequently  secondary,  and  simulates 
pulmonary  abscess.  The  exudation  usually  becomes  empyaematous, 
and  finds  its  way  out  through  the  bronchi.  The  breath  is  markedly 
foetid  if  evacuation  by  the  bronchial  route  takes  place,  and  the  aro- 
matic deodorants— as  eucalyptol,  menthol,  or  thymol— are  indicated 
both  by  inhalation  and  by  hypodermic  injection,  dissolved  m oil  of 
vaseline  or  hot  olive  oil,  as  recommended  by  Roussel  m phthisis.  A 
good  inhalant  is  the  following: 


ly.  Creasoti, 

Menthol., 
Eucalyptol., 
Chloroformi, 

Aquse  Cologniensis, 


3ij  ; 
3j; 
3j; 
3\j ; 


flUUffi  ^ij‘ 

Sig.  Thirty  drops  to  be  inhaled  from  a Welch  or  Yeo  respirator  every 

two  or  three  hours. 


This  will  do  much  good  if  associated  with  proper  internal  treatment, 
especially  creasote,  terpin  hydrate,  terebene,  cod-liver  oil,  etc. 

ENCYSTED  PLEURISY. 

The  encysted  pleurisies,  which  have  been  so  well  studied  by  Jac- 
coud,  are  characterized  by  very  marked  displacement  of  t le  m i enia 
organs,  the  heart  especially,  in  those  accumulations  which  occiq  > 
anterior  half  of  the  left  pleura.  Aspiration  in  these ^cas«  isno  c 
lowed  by  the  best  results,  the  effusion  returning  rapidly.  I * 1 
great  caution  should  be  observed  not  to  puncture  the  displaced  organs 
(the  heart  particularly),  as  has  happened  in  several 
cases  (Guirginshon,  Dieulafoy).  Experience  appears  to  be  m favoi  of 
counter-irritation  preventing  recurrence  of  effusion.  Not  only  b is  ei  . 
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but  the  potential  and  actual  cauteries,  as  applied  by  the  ancients  (Brous- 
sard, Monneret,  Larrev),  may  be  followed  by  surprising  results,  accord- 
ing to  the  trustworthy  evidence  of  A.  Martin  and  Professor  Peter. 


EMPYiEMA,  OR  PURULENT  PLEURISY. 

The  advent  of  suppuration  in  the  pleura  implies  a radical  change 
in  the  whole  nature,  as  well  as  therapeutics,  of  the  pleuritic  process  ; 
furthermore,  with  the  recognition  of  pus  in  the  pleura  the  pharmaco- 
logical resources  of  medicine  must  retire  to  the  background,  and  the 
aggressive  intervention  of  surgery  must  dominate  in  the  treatment. 
For  this  reason  a separate  consideration  of  this  variety  of  pleurisy  is 
essential. 

Etiology  is  much  more  intimately  connected  with  the  treatment  of 
the  purulent  than  with  the  non-purulent  pleurisies.  In  the  non-puru- 
lent  varieties  the  inflammatory  reaction  of  the  pleural  serosa  is  limited 
to  plastic  and  serous  transudation  and  new  tissue-formation.  In  the 
purulent  variety,  in  addition  to  these  three  conditions,  there  is  a pro- 
gressive shedding  of  embryonal  endothelial  elements,  which,  with  the 
migrating  leucocytes  and  other  formed  elements  of  the  blood,  constitute 
the  pus  of  the  exudate.  Modern  bacteriological  investigation  has 
almost  conclusively  determined  that  this  progressive  suppuration  is 
solely  due  to  the  irritation  of  pyogenic  bacteria  and  their  products. 
This,  therefore,  is  the  cardinal  difference  between  the  purulent  and 
non-purulent  forms.  While  many  of  the  non-purulent  forms  are  due 
to  pathogenic  micro-organisms  which  are  not  pyogenic,  the  presence  of 
pus  in  the  pleura  must  always  coincide  with  the  presence  of  pyogenic 
bacteria  or  of  both  species  (mixed  infection). 

Again,  while  all  purulent  pleurisies  are  of  microbial  origin,  the 
bacteria  which  cause  them  may  be  of  different  species,  and,  being 
endowed  with  specific  properties,  they  cause  likewise  different  manifes- 
tations of  their  activity  in  the  pleura. 

With  some  insignificant  exceptions,  bacteriology  has  classified  puru- 
lent pleurisies  into  at  least  four  distinct  varieties  : 1st,  those  due  to  pneu- 
mococci ( Diplococcus  pneumonicus,  Frankel  and  Weichselbaum) ; 2d, 
to  the  Streptococcus  pyogenes;  3d,  those  due  to  saprogenic  organisms; 
4th,  those  due  to  Koch’s  bacillus.1 

The  following  figures  indicate  the  relative  frequency  of  these  four 
great  species  : Pneumococcus  pleurisy  (usually  metapneumonic  pleurisy), 
32  in  109  cases,  or  29.5  per  cent. ; streptococcus  pleurisy,  51  in  109 

1 Vide  Netter,  Transact.  Soc.  Med.  des  Ildnitaux,  May  16.  1890  : La  Semaine  medicate. 
May,  21,  1890. 
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cases,  or  46.8  per  cent. ; saprogenic  or  putrid  pleurisy,  15  in  109 
cases,  or  13.7  per  cent.;  tubercular  pleurisy,  12  in  109  cases,  or  11 
per  cent.  Nctter  estimates  that  over  two-thirds  of  all  em pysemas  are 
due  to  infection  with  pneumococci  and  the  strictly  pyogenic  micro- 
organisms. The  statistical  observations  of  Rosenbach,  Weichselbaum, 
Frankel,  Renvers,  and  Koplik  confirm  the  preceding  studies. 

The  pleurisies  due  to  pneumococci  are  most  frequent  in  children, 
the  streptococci  species  in  the  adult.  In  children  Netter  observed 
that  53.6  per  cent,  of  the  cases  were  due  to  pneumococci,  and  17.8 
per  cent,  to  streptococci ; in  adults  53  per  cent,  were  due  to  strepto- 
cocci, and  17.3  per  cent,  to  pneumococci. 

The  prognostic  as  well  as  operative  indications  furnished  by  the 
different  micro-organisms  are  important.  The  pneumococcus  is  a com- 
paratively benign  organism,  and  has  no  progressively  destructive  or 
pvogenic  tendencies.  Consequently,  the  empysemas  with  which  it  is 
associated  are  the  most  amenable  to  treatment.  The  metapneumomc 
pleurisies  are  almost  invariably  due  to  pneumococci.  So  are  the 
empyemas  of  childhood.  In  these  cases,  aspiration  is  sufficient,  or,  in 
the  event  of  failure  by  this  means,  antiseptic  pleurotomy  will  almost 

invariably  be  followed  by  prompt  recovery. 

The  empy annas  that  are  associated  with  the  streptococci  and  staph\  - 
lococci  have  a progressively  destructive  tendency.  They  are  never 
spontaneously  absorbed,  and  always  require  free  pleural  incision  and 
drainage,  with  careful  antiseptic  precautions.  These  agents  frequently 
contaminate  primary  pneumococcal  and  tubercular  pleurisies,  and  a 
to  them  their  progressively  destructive  tendency.  They  are  the  chief 
mischief-makers  in  the  acute  purulent  pleurisies  which  complicate 
scarlet  fever  and  the  other  exanthemata,  osteomyelitis,  pyaemia,  etc. 
In  saprogenic  or  putrid  pleurisies  the  aseptic  pleurotomy  with  evacua- 
tion is  by  itself  insufficient,  and  antiseptic  irrigations  are  mandatory.  _ 

The  positive  diagnosis  of  the  species  of  pleurisy  is  made  by  bacteri- 
ological examination.  It  requires  no  more  than  three  days  at  farthest 
for  the  examination  of  the  non-tubercular  varieties.  It  may  be  delayed 
much  longer  in  the  tubercular  varieties  when  the  simple  morplio  ogica 
examination  does  not  reveal  the  presence  of  Koch’s  bacillus  whic  i is, 
as  a rule,  recognizable  only  in  1 out  of  4 cases,  according  to  Nettei  s 
and  Frankel’ s experience.  The  very  fact,  however,  that  m a Plu  u en 
exudation  microscopical  examination  reveals  the  absence  o micro- 
organisms is  the  best  prima-facie  evidence  of  its  tubercu  ous  c laiat  ci. 
If  an  absolute  diagnosis  is  required,  however,  then,  in  the  absence  of 
the  bacillus,  the  inoculation  test  practised  on  guinea-pigs  is  ic  ony 
positive  way  of  demonstrating  the  tubercular  nature  o ic  exv i * . 

In  view,  however,  of  the  difficulty  at  times  of  obtaining  a < - 

ological  examination,  the  gross  appearance  of  the  pus,  couple  wi  i 
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previous  history  and  other  antecedents,  will  usually  permit  the  attend- 
ant to  come  to  an  approximate  conclusion  as  to  the  exact  nature  of  the 
exudate.  We  may  thus  distinguish,  with  Germain  S6e — 

1st.  A fibrino-purulent  exudation.  This  liquid  has  a large  quan- 
tity of  fibrin  in  suspension,  in  the  shape  of  either  flocculi  or  pseudo- 
membranes. It  has  a slightly  greenish  tinge,  and  is  more  puruloid  or 
puriform  than  strictly  purulent.  This  exudate  characterizes  the  true 
metapueumonic  pleurisies  and  the  infantile  pleurisies.  It  is  associated 
mainly  with  the  pneumococcus.  It  will  become  thicker  (more  puru- 
lent) if  staphylococci  and  streptococci  develop  in  it. 

2d.  A sero-purulent  exudate.  This  is  the  pus  that  is  found  in  the 
empytema  of  the  infectious  diseases  or  in  consequence  of'contamination 
of  an  originally  strictly  serous  effusion  with  a septic  or  unclean  instru- 
ment. It  may  be  faintly  turbid  or  of  a greenish  creamy  color ; it  may 
also  be  chocolate-colored  when  there  is  a great  admixture  of  red  cor- 
puscles. This  kind  of  pus  is  always  associated  with  the  strictly  pyogenic 
micro-organisms  already  mentioned. 

3d.  The  putrid  and  gangrenous  varieties  are  recognized  easily 
enough  by  their  odor  and  appearance. 

4th.  The  tubercular  pus  is  not  always  so  easy  to  identify,  especially 
when  the  pyogenic  micro-organisms  are  mixed  with  the  tubercle  bacil- 
lus in  the  pathogeny.  In  the  unmixed  varieties  the  pus  has  precisely 
the  same  sanious,  watery  appearance  that  characterizes  the  exudate  in 
ordinary  cold  abscesses. 

While  the  nature  of  this  contribution  and  the  limitations  of  space 
will  not  permit  us  to  enter  into  a discussion  of  the  mode  of  entrance  of 
these  micro-organisms  into  the  pleura,  it  follows  from  the  anatomy  of 
this  serosa  that,  except  in  penetrating  wounds,  its  infection  must  always 
be  secondary  to  other  pre-existing  microbic  contaminations,  whether 
these  be  localized  in  the  lungs  or  other  tissues,  or  in  the  blood.  At  any 
rate,  the  important  practical  question  presented  for  consideration  is  how 
to  recognize  the  presence  of  pus  in  the  chest,  in  order  that  we  may  deal 
with  it  in  accordance  to  the  etiological  and  clinical  indications.  In  the 
majority  of  the  cases  the  symptoms  and  physical  signs  do  not  differ 
materially  from  those  of  fibro-serous  pleurisies.  Sometimes,  however, 
they  do,  and  this  is  according  to  whether  they  are  acute  purulent  or 
chronic  purulent  pleurisies.  In  acute  purulent  pleurisy  the  disease 
commences  in  the  same  way  as  the  ordinary  acute  fibro-serous  pleurisy. 
Indeed,  the  first  effusion  is  ordinarily  serous  in  appearance,  and  after- 
ward becomes  purulent.  A marked  characteristic  is  that  in  acute 
purulent  pleurisy  the  fever  persists  in  spite  of  treatment;  the  effusion 
increases,  sometimes  less  rapidly  than  in  the  serous  variety,  but  in  a 
continuous  manner.  If  exploration  with  a hypodermic  needle  is  per- 
formed about  the  eighth  or  tenth  day,  we  notice  that  the  fluid  is  opales- 
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cent  and  contains  a large  quantity  ol  pus.  If  the  fluid  is  aspirated, 
it  is  subsequently  reproduced,  and  as  the  pus  foimsthc  fevei  continues  j 
the  skin  is  hot  and  dry,  the  appetite  impaired,  and  sweats  appear  dur- 
ing the  night.  In  examining  carefully  the  thoracic  Avails  we  find 
oedema  of  the  affected  side.  Later  on  there  will  be  cedcma  of  the  lower 
extremities. 

Chronic  purulent  pleurisy  is  marked  by  symptoms  somewhat  dif- 
ferent. It  commences  in  a similar  manner  to  acute  pleurisy,  with 
fever,  but  in  a few  days  the  fever  disappears.  In  the  evening  there 
may  be  some  febrile  action  with  slight  chills.  It  is  remarkable  that 
frequently  vast  collections  of  purulent  fluid  do  not  give  rise  to 
chills.  The  fluid  augments  progressively,  sometimes  slowly ; often  it 
appears  stationary  for  a long  time.  This  condition  continues  sometimes 
for  months.  The  patient  is  pale  and  feeble.  Increasing  dyspnoea 
interferes  with  locomotion.  Anorexia  is  complete.  Anaemia  is  most 
marked.  (Edema  of  the  chest-walls,  followed  by  diarrhoea  and  general 
anasarca,  with  or  without  albumin  in  the  urine,  appears.  If  Nature 
does  not  open  an  orifice  through  the  parietes  of  the  chest  or  through 
the  bronchi  for  the  discharge,  the  patients  finally  succumb  in  the  last 
degree  of  wasting,  with  profuse  sweats  and  foetid  colliquative  diarrhoea. 

~ Race  Hi’ s sign — the  non-transmission  to  the  ear  of  the  whispered 
voicVthrough  the  chest-walls  (aphonic  pectoriloquy)— is  probably  one 
of  the  most  important  physical  signs  of  purulent  transformation.  This 
sign  is,  of  course,  only  added  to  all  the  other  signs  of  fluid  effusion 
which  are  furnished  by  physical  exploration,  and  which  are  referred  to 

in  the  section  on  Sero-fibrinous  Pleurisy. 

But  the  positive  diagnosis  always  rests  on  demonstrating  the  pres- 
ence of  pus  by  exploratory  puncture  with  an  ordinary  hypodermic 
needle  Frequently,  however,  the  hypodermic  needle  is  too  small  for 
the  purpose,  especially  in  dealing  with  the  thicker  exudates,  like  those 
which  are  found  in  the  metapneumonic  empysemas,  and  the  larger 

needle  of  an  exploring  syringe  is  required. 

In  exploring  the  chest  for  diagnostic  or  therapeutic  purposes  it 
should  be  borne  in  mind  that  the  needle  should  be  inserted  in  a direc- 
tion corresponding  to  the  centre  of  the  intercostal  space,  consequently 
in  an  oblique  direction  from  below  upward.  If  no  contraindications 
present  themselves,  the  exploratory  puncture  should  be  made  at  a place 
where,  later,  the  radical  operation  will  be  performed,  if  this  sliou  < >e 
finally  required.  If  the  needle  is  made  aseptic  by  the  precautions  given 
in  the  section  on  Thoracentesis,  no  harm  will  result  from  not  mere  v 
one  but  many  explorations,  even  should  the  lung  or  liver  be  punctured. 

Presuming  that  the  diagnosis  of  empytema  has  been  made,  the  three 
leading  therapeutic  indications  to  be  met  are— 1st,  to  evacuate  the  pus 
already  formed  ; 2d,  to  prevent  the  reproduction  of  another  accumula- 
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tion  ; 3d,  to  restore  as  quickly  and  completely  as  possible  the  normal 
condition  (anatomical  as  well  as  physiological)  of  the  respiratory 
apparatus. 

As  a rule,  the  first  of  these  indications  requires  surgical  interven- 
tion. Spontaneous  absorption,  it  is  true,  may  be  produced  under  cer- 
tain circumstances  : it  is  not  even  rare  in  the  metapneumonic  pleurisies, 
when  the  inflammation  is  due  exclusively  to  pneumococci.  But  when- 
ever other  pyogenic  micro-organisms  (streptococci,  staphylococci,  and 
tubercle  bacilli)  participate  in  the  pathogenesis,  it  is  impossible  for 
spontaneous  resorption  to  take  place,  owiug  to  the  resistant  vitality  of 
these  pyogenic  agents.  It  is  mainly  owing  to  the  complicating  pres- 
ence of  the  latter  that  cmpysenut  owes  its  progressive  character ; and  it 
is,  as  a rule,  indispensable  to  interfere  by  operation. 

As  previously  stated,  internal  medication  is  totally  powerless  in  the 
presence  of  empyaematous  accumulations,  experience  having  demon- 
strated more  than  conclusively  that  all  the  reputed  sorbefacients  or 
resorbents  are  absolutely  worthless  for  the  purpose.  The  spontaneous 
cystic  encapsulation  of  the  pus,  which  at  times  renders  its  presence 
less  dangerous,  is  a rare  event,  and,  on  the  other  hand,  the  spontaneous 
evacuation  of  the  pus  may  be  followed  bv  the  most  serious  consequences, 
no  matter  by  what  route  effected.  Therefore,  all  thoracic  pus-accumu- 
lations demand  evacuation  by  surgical  means. 

The  second  indication — i.  e.  to  prevent  the  reaccumulation  of  the 
pus — can  only  be  met  by  operative  procedure,  which  will  permit  the 
constant  and  thorough  discharge  or  drainage  of  every  particle  of  the 
old  and  new  pus-formations. 

The  third  indication,  which  calls  for  a restitutio  in  integrum  of  the 
anatomical  and  physiological  conditions,  remains  still  a desideratum 
in  many  cases.  This  is  particularly  the  case  with  patients  in  whom 
the  lung  suffers  from  irreparable  lesion  coincidently  with  the  em- 
pysema  (as  in  tubercular  cases),  in  cases  of  complicated  pyo-pneumo- 
t-horax,  and  even  in  the  simple  chronic  cases  in  adults  in  which  the 
lung  has  been  permanently  bound  down  by  inelastic  adhesions.  In 
all  these  cases  the  cure,  if  possible,  must  remain  only  partial,  even 
after  the  most  extensive  operations.  It  is  therefore  important  to  estab- 
lish, approximately,  in  advance  and  in  each  case,  the  limits  of  success 
that  may  be  attained  by  therapeutic  interference,  and  to  weigh  care- 
fully the  risks  to  be  incurred  on  the  one  hand  and  the  results  that  may 
be  expected  on  the  other  before  undertaking  any  definite  procedure. 
When  this  sort  of  prognostic  calculation  leaves  a balance  unfavorable 
to  the  patient,  it  is  preferable  to  abstain  from  inflicting  unnecessary  and 
even  dangerous  traumatisms  of  doubtful  utility,  and  to  limit  our  assist- 
ance to  palliative  treatment. 

On  the  other  hand,  in  the  simple  and  recent  cases  we  should  be 
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prompt  and  energetic  in  our  interference,  for  in  these  cases  operative 
treatment  is  rewarded  by  the  most  happy  and  perfect  results.  Here, 
nevertheless,  a certain  conservatism  is  judicious.  We  should  begin 
always  by  the  less  mutilating  procedures,  reserving  the  major  opera- 
tions for  the  more  rebellious  cases,  in  which  all  other  considerations  are 
subordinated  to  the  final  saving  of  the  patient. 

Passing  now  from  the  general  to  the  concrete,  let  us  consider  the 
various  procedures  that  the  advanced  technique  of  modern  surgery 
places  at  our  command  to  meet  the  aforesaid  three  indications. 

These  measures  resolve  themselves  into — 1,  simple  thoracentesis  with 
aspiration  ; 2,  aspiration  with  antiseptic  irrigation 3,  continuous  or 
permanent  drainage  into  a vacuum,  or  syphon  drainage;  4,  perrigation 
by  through -and-through  drainage;  5,  radical  operation  (antiseptic 
pleurotomy),  with  or  without  costal  resection  ; 6,  multiple  rib-resection  ; 
7,  osteothoracop lasty , with  or  without  pleurectomy  (Schede). 

1.  Simple  Thoracentesis  with  Aspiration , as  practised  for  the  removal 
of  non-pleuritic  effusions  {vide  Thoracentesis),  is  a procedure  that  is 
applicable  only  to  those  cases  of  empysema  which  are  exclusively  due 
to  pneumococci ; in  other  words,  to  the  empysemas  of  children.  In 
these  cases  the  purulent  collection  has  a natural  tendency  to  recovery, 
either  by  spontaneous  absorption  or  by  evacuation.  Even  in  these 
cases,  however,  aspiration  frequently  fails,  and  resort  must  be  had  to 
the  more  radical  operation.  Still,  the  frequency  with  which  aspiration 
is  followed  by  recovery  in  the  infantile  cases  justifies  its  continued  use 
in  paediatric  practice.  It  should  be  remembered,  however,  that  if  the 
first  aspiration  is  followed  by  reaccumulation  we  should  immediately 
resort  to  antiseptic  pleurotomy,  and  not  follow  the  teaching  of  the  older 
authors,  who  insisted  upon  repeated  tappings.  Antiseptic  pleurotomy 
in  the  pneumococcal  empysema  of  children  is  not  only  an  easy  opera- 
tion, but  one  almost  invariably  followed  by  success.  In  fact,  the 
inherent  tendency  to  recovery  in  the  purulent  pleurisies  of  children, 
owing  to  the  flexibility  of  young  ribs,  is  so  great  that  evacuation,  by  no 
matter  what  means,  is  almost  always  followed  by  recovery. 

2.  Simple  Aspiration,  folloived  by  the  Injection  of  Antiseptic  Solutions, 
has  given  some  good  results,  but  exceptionally  only,  and  always  in 
cases  in  which  the  natural  tendency  to  recovery  is  great,  as  in  children. 
Parker,  and  more  lately  Baelz,  Kushimura,  Fernet,  and  others,  have 
reported  favorable  results  with  various  solutions,  such  as  those  of 
quinine,  salicylic,  boric,  and  carbolic  acid,  weak  sublimate  solution, 
chloral,  chloride  of  zinc,  naphthol  and  creolin,  etc.  None  of  these  agents 
should  be  allowed  to  remain  in  the  pleural  cavity,  for  fear  of  toxic 
phenomena.  We  do  not  linger  over  this  practice,  for  it  is  not  only 
dangerous,  but  almost  invariably  disappointing  when  compared  to  the 
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other  methods  to  be  described.  It  is  a method  that  has  more  of  his- 
torical than  practical  interest. 

3.  Constant  Drainage  by  Syphon  Action,  with  or  without  Antiseptic 
Irrigation,  has  as  its  main  object  the  securing  of  constant  drainage  of 
the  purulent  products  without  incurring  the  risk  of  air-contamination. 
At  one  time  this  mode  of  treatment  was  quite  popular  in  France,  when, 
owing  to  the  introduction  of  Potain’s  syphon,  the  method  was  easily 
carried  out.  Lately  there  has  been  a revival  of  this  practice  in  Ger- 
many, where,  under  the  name  of  Bulan’s  method,  it  has  found  exten- 
sive application.  While,  a priori,  syphon  drainage  would  appear  to  be 
an  ideal  practice,  experience  teaches  that  it  is  often  most  disappointing 
and  fallacious.  Immermann  of  Bale,  who  is  one  of  the  most  dis- 
tinguished advocates  of  this  practice,  admitted  at  the  Ninth  German 
Congress  for  Internal  Medicine  (April  15,  1890)  that  “this  method 
gives  good  results  only  in  recent  empysemas  in  which  the  pus  is  not  too 
thick,  notably  in  double  empysemas,  in  which  we  should  avoid  the  for- 
mation of  a bilateral  thoracic  fistula.  In  the  metapneumonic  pleu- 
risies, in  which  the  pus  is  very  thick  (and  loaded  with  flocculi)  and 
there  are  many  adhesions,  evacuation  of  the  pleural  contents  bv  this 
method  is  frequently  not  only  quite  difficult,  but  impossible.  As  to 
the  empysemas  in  which  there  is  a large  excess  of  pus,  the  danger  of 
septic  absorption  is  too  great  to  permit  of  slow  evacuation,  and  the 
radical  operation  (pleurotomy)  must  be  performed. 

We  may  say,  therefore,  in  a general  way,  that  the  syphon  method 
may  be  adopted  only  in  recent  cases  in  which  the  expansile  power  of 
the  lungs  is  not  lost,  and  in  which  a preliminary  aspiration  reveals  the 
presence  of  a thin,  liquid,  inodorous  pus,  free  from  large  flocculi  or 
fibrinous  masses ; it  should  be  reserved  exclusively  for  adults  or  older 
children  who  can  receive  the  constant  attention  of  an  intelligent  nurse. 

Of  the  various  apparatuses  that  have  been  designed  upon  the  syphon 
principle,  the  Potain  and  Biilan  contrivances  are  the  best  known,  and 
deserve  special  mention  : 

“Potain’s  ingenious  instrument,  based  upon  the  syphon  principle, 
enables  us  alternately  to  empty  the  pleural  cavity  into  a basin  of  water 
and,  by  reversing  the  instrument,  to  inject  the  sterilized  or  antiseptic 
solution  (sterilized  salt  water  preferably,  1 drachm  to  the  pint)  into  the 
pleural  cavity,  thus  washing  out,  as  often  as  necessary  and  with  ease,  the 
purulent  collection  and  cleansing  the  cavity.1  Potain’s  syphon  is  com- 
posed of  an  india-rubber  tube  30  centimetres  in  length,  to  be  introduced 
and  remain  in  the  pleural  cavity.  This  tube  is  introduced  through  the 
canula,  after  the  withdrawal  of  the  trocar,  to  the  depth  of  at  least  20 
centimetres,  in  order  that  its  extremity  should  reach  the  posterior  wall, 

1 We  shall  subsequently  refer  extensively  to  the  contraindications  of  irrigation  in 
the  pleura  when  dealing  with  Pleurotomy. 
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the  tube  having  been  previously  filled  with  antiseptic  solution.  The 
outer  extremity  is  put  into  a basin  containing  water.  The  part  of  the 
tube  at  the  outside  of  the  orifice  is  closed  by  a serrejine , or  clamp,  just 
beyond  the  shield,  as  is  also  the  extremity  in  the  water.  Anothci  tube 
is  connected  with  the  chest  portion.  This  can  be  used  for  introducing 
warm  sterilized  salt  water  (1  drachm  to  the  pint)  preferably,  01  other 
mild  antiseptic  solutions,  to  wash  the  pleura.  The  syphon  of  I otain  has 
very  decided  advantages  over  the  metallic  or  hard-rubber  drainage-tubes. 
It  prevents  the  introduction  of  air,  and  enables  us  completely  to  empty 
the  cavity  (in  the  proper  cases)  as  frequently  as  is  necessary,  without 
pain,  without  change  of  position  or  fatigue  to  the  patient 5 and  this 
prevents  attacks  of  coughing.  All  this  is  done  slowly,  and  the  flow 
can  be  arrested  at  any  moment  by  means  of  the  clamps.  When 
repeated  washings  are  required  the  patient  himself  can  perform  them 

with  ease.”1 

The  so-called  Bulan  method  is  based  on  the  same  principle  that 
guided  the  construction  of  the  syphons  and  subaqueous  drains  of  Play- 
fair, Pugge,  Goodhart,  and  F.  H.  Williams  of  Boston,  and  is  practised 
as  follows:  “A  thick  trocar  is  thrust  in  between  the  ribs,  and  the 
moment  it  is  opened  a disinfected  draining-tube,  which  exactly  fits  m 
the  canula,  is  passed  into  the  pleural  cavity  as  far  as  possible,  and 
closed  by  a clamp.  The  canula  is  then  carefully  extracted,  and  a 
second  clamp  applied  to  the  tube  between  it  and  the  thorax,  when  the 
first  clamp  is  removed  and  the  canula  slipped  off.  The  rubbei  tube, 
which  should  be  a metre  and  a half  long,  is  now  attached  to  a glass 
tube  which  passes  through  a rubber  cork  almost  to  the  bottom  of  a 
bottle  partly  filled  with  some  antiseptic  solution.  The  bottle  should 
also  have  a mouth -piece,  through  which  any  necessary  suction  may  be 
made  should  the  draining-tube  become  clogged  up  in  any  part  of  it* 
course.  The  patients  are  soon  able  to  go  about  carrying  their  bottle 

with  them.”2 

In  order  to  hold  the  drainage-tubing  in  the  chest  and  prevent  it  from 
slipping,  a perfect  antiseptic  dressing  consisting  of  iodoform  gauze  and 
bichloride  absorbent  cotton  should  be  carefully  packed  around  the  tube, 
which  should  be  held  in  position  by  being  drawn,  as  L.  Powell  of 
Toronto  has  suggested,3  through  a small  hole  punched  in  a piece  of 
strong  rubber  bandage,  which  is  fastened  around  the  chest  ovei  tie 

dressing. 

At  the  Ninth  Congress  of  German  Physicians  (April,  1890),  already 
referred  to,  Immermann  reported  that  in  a collection  of  57  cases  treated 

1 F.  Donaldson,  Pepper’s  System  of  Medicine. 

2 Immermann,  Annual  of  the  Universal  Med.  Sciences,  vol.  m.  lSS8. 

3 Vide  Ibid. 
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by  Bulan’s  method  in  Hamburg,  Gratz,  and  Basle,  49  cases,  or  86  per- 
cent., were  directly  cured  by  it.1 

The  methods  thus  far  described,  while  attempting  the  complete 
evacuation  of  the  pleural  contents,  aim  also  at  the  exclusion  of  the 
atmosphere,  and  for  this  reason  must  be  classed  together  under  the 
designation  of  the  closed  methods. 

4.  P&rriqation  by  Thvough-dud-through  Dmincige.  The  attempts 
at  open  drainage,  as  originally  practised  by  Chassaignae,  Kidd, 
Banks,  and  lately  Michael,  aim  at  the  continuous  evacuation  of 
the  pus  by  means  of  single  or  double  openings  in  the  chest  at 
different  or  opposite  points,  selected  with  the  view  of  securing  the 
advantage  of  gravity,  etc.  This  method — which  is  also  known  as 
perrigation,  when  the  tubes  are  situated  at  opposite  points,  so  as  to 
allow  injections  of  antiseptic  fluids  to  irrigate  the  whole  pleural  space — 
has  become  almost  obsolete  in  the  practice  of  the  day.  The  principles 
of  antiseptic  and  aseptic  surgery  have  been  better  understood,  and 
experience  has  amply  confirmed  the  fact  that  under  the  ffigis  of  lister- 
ism  the  old  Hippocratic  operation  of  pleurotomy  by  free  incision  into 
the  pleura  was,  after  all,  the  only  certain  and  secure  way  of  evacuating 
the  pleural  cavity  of  all  pus  and  necrotic  debris. 

5.  Antiseptic  Pleurotomy  is,  in  fact,  the  most  rational  way  of  dealing 
with  all  kinds  of  purulent  accumulations  in  the  pleura.  By  giving 
a ready  large  exit  to  all  purulent  accumulations  not  only  does  it  secure 
a thorough  evacuation  of  the  pleura,  but  it  ensures  their  constant  out- 
flow as  well,  thus  most  effectually  preventing  their  accumulation. 
While  the  danger  of  septic  infection  very  justly  deterred  the  older 
operators  from  resorting  to  it  as  the  initial  operation  in  empv£ema,  the 
remarkably  favorable  statistics  that  have  accumulated  since  the  intro- 
duction of  listerism  have  demonstrated  that  by  the  addition  of 
antisepsis  and  asepsis  this  once  formidable  operation  has  now  become 
the  safest  and  speediest  way  to  restore  the  health  of  an  empyse- 
matous  patient.  With  Senn 2 we  believe  that  it  is  a good  plan  in 
every  case  to  combine  aspiration  with  exploration,  for  purposes  of 
improving  the  conditions  for  a radical  operation.  Bv  aspiration  we 
demonstrate  the  presence  and  kind  of  pus  in  the  pleural  cavity,  and  by 
removing  the  fluid  completely  or  in  part  we  aid  the  expansion  of  the 
lung,  which,  by  the  time  the  radical  operation  is  performed,  will  prob- 
ably have  become  adherent  lower  down.  Aspiration  is  to  be  followed 
in  the  course  of  two  or  three  days  by  a radical  operation.  The  opera- 
tion for  empysema  must  always  be  done  with  the  strictest  antiseptic  pre- 
cautions, as  any  mistake  or  negligence  in  this  regard  is  exceedingly 

1 Vide  also  “ A Plea  for  Syphon  Drainage,”  by  G.  Bulan,  Zeitschri/t  fiir  kiinische 
Medizin,  Dec.,  1890. 

2 Principles  of  Surgery,  1890,  p.  283. 
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liable  to  be  followed  by  infection  with  putrefactive  bacteria — an  occur- 
rence which  would  greatly  increase  the  danger  from  sepsis. 

We  have  already  given  some  hints  as  to  the  antiseptic  details  to 
be  adopted  in  the  performance  of  simple  thoracentesis;  it  is  now  still 
more  important  to  follow  these  details  here.  The  preparation  of  the 
patient’s  skin  and  the  sterilization  of  the  instruments  and  dressings 
require  special  attention.  We  have  been  in  the  habit  of  sterilizing  our 
material  with  the  aid  of  an  Arnold  steam  sterilizer,  and  subjecting 
both  instruments  and  dressings  to  a moist  temperature  of  212°  F.  for 
over  half  an  hour.  Only  newly-sterilized  sponges  that  have  not  been 
previously  used  or  mops  of  sterilized  gauze  are  used  for  wiping  the 
surface.  The  skin  is  best  prepared  by  thoroughly  washing  the  affected 
side  with  warm  water  and  German  green  soap,  then  ether  or  alcohol 
are  used  to  remove  the  fatty  matter,  and  finally  a hot  sterilized  towel, 
dipped  in  1 : 1000  sublimate,  is  laid  over  the  seat  of  operation.  The 
hands  and  nails  of  the  operator  should  be  scrupulously  cleaned  and 
brushed  by  Flirbinger’s  method  or  in  the  manner  recommended  for 
the  patient’s  surface.  The  instruments — bistouries  and  scalpels,  dis- 
secting and  artery  forceps,  retractors,  periostome,  sequestrum  forceps, 
bone-gouge  forceps,  Liston’s  bone  nippers,  drainage-tubes,  etc. — 
should  be  dipped  in  a porcelain  pan  containing  5 per  cent,  carbolic- 
acid  solution. 

The  question  of  ansesthesia  now  follows.  In  children  it  is  almost 
impossible  to  operate  without  a general  anaesthetic.  In  adults  a general 
anaesthetic  (chloroform  or  ether)  is  always  indicated  unless  the  condition 
of  the  patient  is  such  as  to  contraindicate  its  administration.  When- 
ever the  patient  is  much  exhausted  it  is  preferable  to  resort  solely  to 
local  anaesthesia  by  injecting  a 4 per  cent,  or  5 per  cent,  solution 
(aqueous)  of  hydrochlorate  of  cocaine  subcutaneously  along  the  pro- 
posed line  of  incision. 

Shall  the  incision  be  made  simply  between  the  ribs,  or  shall  the 
pleurotomy  be  preceded  by  a partial  costectomy? 

In  children  simple  incision  without  resection  is,  as  a rule,  sufficient. 
In  adults  the  removal  of  a piece  of  rib  must  be  recommended  in 
all  chronic  cases  (a)  in  which  the  lung  is  bound  down  by  adhesion  and 
cannot  be  expected  to  expand  readily ; ( b ) in  which  thoracic  deformity 
has  caused  an  excessive  approximation  of  the  ribs,  with  a narrowing 
of  the  interspace ; (c)  in  cases  in  which  the  preliminary  aspiration 
reveals  putrid  or  offensive  pus. 

The  positive  excision  of  a rib  has  for  its  object  the  securing  of  a 
large  orifice  that  will  not  contract  too  readily,  especially  when  the  sink- 
ing of  the  chest  wall  takes  place  after  the  drainage  of  the  accumulation. 
As  in  the  metapncumonic  empysemas  healing  takes  place  promptly  as  a 
rule,  it  is  preferable  in  such  cases  not  to  resort  to  this  practice.  In 
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almost  all  the  other  varieties  of  pleurisy,  owing  to  the  fact  that  they 
are  usually  due  to  the  more  resisting  pyogenic  cocci,  it  is  best  to  resect 
the  rib.  In  the  primary  tubercular  variety,  or  that  due  to  the  opening 
of  tubercular  cavity  in  the  pleura,  it  is  best  to  abstain  from  interven- 
tion if  the  patient  is  weak,  or  to  operate  by  the  still  more  radical  pro- 
cedure to  be  described  later  if  the  favorable  condition  of  the  patient 
justifies  it. 

The  site  of  the  incision  is  a question  of  importance.  In  empyaema, 
even  more  than  in  simple  pleurisy,  the  point  of  election  has  been  the 
subject  of  great  controversy. 

In  cases  in  which  the  pus  has  already  perforated  the  thoracic  wall 
and  presents  itself  as  a subcutaneous  abscess  (empycema  necessitatis ),  it 
is  simply  necessary  to  open  the  collection  at  the  most  prominent  or 
bulging  point  by  a horizontal  incision  parallel  to  the  ribs.  In  the 
absence  of  this  indication  the  rule  laid  down  by  Godlee  is  the 
safest.  As  the  retraction  of  the  diaphragm  is  more  rapid  than  the 
retraction  of  the  lung,  the  opening  in  the  thorax  should  be,  as  he 
teaches,  as  high  as  the  centre  of  the  effusion.  This  usually  corresponds  \ 
to  the  centre  of  the  sixth  rib  on  the  right  side,  and  over  the  seventh 
on  the  left,  at  a point  halfway  between  the  nipple  and  the  axillary  line. 
The  incision  must  be  about  four  inches  in  length,  and  extend  down  to 
the  bone.  Walther  has  recently,  as  the  result  of  a series  of  anatom- 
ical studies,  recommended  the  tenth  rib  posteriorly  about  a hand’s 
breadth  from  the  spine.  While  this  may  be  the  most  favorable  point 
for  drainage,  it  is  not  to  be  recommended,  because  of  the  rise  of  the 
diaphragm  subsequent  to  the  operation,  which  must  ascend  beyond 
the  level  of  the  aperture  and  occlude  the  opening. 

We  should  furthermore  remember,  as  Guerin  first  taught,  that  the 
pleural  cavity  does  not  empty  itself  like  a barrel,  following  the  laws 
of  gravity,  but,  obeying  the  expansive  force  of  the  lung  and  the  crowd- 
ing of  the  diaphragm,  it  causes  the  liquid  to  escape  in  the  direction 
of  the  least  resistance,  and  therefore  toward  any  opening  wherever 
situated. 

After  reaching  the  rib,  the  soft  parts  together  with  the  periosteum 
are  reflected  from  the  bone  with  an  elevator ; the  rib  is  then  denuded 
of  its  periosteum  posteriorly.  If  a piece  of  aseptic  gauze  is  thrust 
between  the  bone  and  the  soft  parts,  the  detachment  of  the  latter  can 
be  effected  with  the  least  difficulty  and  traumatism  by  using  the 
gauze  as  a retractor.  About  one  and  a half  inches  of  rib  are  now 
removed  with  two  cuts  of  the  bone-nippers  or  Denison’s  rib-cutter, 
which  is  an  excellent  instrument  for  the  purpose.1 

After  the  removal  of  the  bone  all  haemorrhage  is  checked.  “If 

1 Trephining  a disk  of  bone  of  a rib  (Langenbeck,  Stone)  is  a method  still  fre- 
quently resorted  to,  but  is  far  less  satisfaetory  than  the  reseetion  of  the  rib. 
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the  pleura  feel  tense  and  bulge  into  the  wound,  there  is  no  necessity 
of  making  an  exploratory  puncture.  If  this  is  not  the  case,  as  a mat- 
ter of  precaution  another  puncture  can  be  made  at  this  stage  ot  the 
operation  to  satisfy  the  surgeon  of  the  presence  of  pus  underneath. 
The  incision  into  the  pleura  is  then  made  with  a bistoury  in  the  centre 
of  the  periosteal  gutter  through  this  membrane  and  the  pleura  into  the 
cavity  of  the  chest.  This  incision  must  be  large  enough  to  allow  the 
insertion  of  a drainage-tube  the  size  of  the  little  finger.  The  deep 
incision  of  the  soft  parts  can  be  readily  dilated  to  the  requisite  extent 
by  the  insertion  of  the  finger,  which  may  also  be  used  in  intcriupting 
the  flow  ” (Senn).  v 

If  a simple  pleurotomy  is  performed,  the  incision  should  be  made  in 
the  very  centre  of  the  interspace,  following  a direction  parallel  with  the 
ribs.  In  very  thin  chests  the  incision  may  be  made  with  one  plunge 
of  the  bistoury,  and  to  be  subsequently  enlarged  with  the  probe- 
pointed  knife;  but  this  is  not  safe  usually,  and  the  operation  should  be 
done  preferably  in  two  stages — one  incision  (about  four  inches)  through 
the  thickness  of  the  skin  and  subcutaneous  tissues,  and  the  other 
involving  the  whole  thickness,  of  the  muscular  wall  and  pleura. 

“ A great  deal  of  information  is  gained,  as  soon  as  the  incision  into 
the  chest  has  been  made,  in  reference  to  the  expansibility  of  the  lung. 
If  this  has  not  been  much  impaired,  the  pus  will  escape  with  much 
force,  especially  during  inspiration.  Rapid  evacuation  is  attended  with 
some  danger  from  over-distension  of  the  heart  and  vessels  in  the  lung, 
and  must  be  guarded  against  by  interrupting,  the  flow  from  time  to 
time  by  inserting  the  index  finger  into  the  opening.  If  the  lung 
expand  promptly,  its  lower  margin  can  often  be  seen  through  the 
opening  toward  the  end  of  the  evacuation.  The  more  the  lung 
expands,  the  less  the  amount  of  air  rushing  through  the  opening  into 
the  chest.  In  order  to  prevent  syncope  upon  the  sudden  diminution 
of  intrathoracic  pressure  during  the  evacuation  of  the  pus,  I have  been 
in  the  habit  of  administering,  before  the  anaesthetic  is  given,  yyo  giain 
of  atropine  with  £ grain  of  morphine,  hypodermically,  with  an  alcoholic 

stimulant  by  the  mouth  or  rectum. 

“ If,  as  is  often  the  case,  the  pleura  is  lined  with  thick,  partially 
detached  membranes,  these  should  be  removed  with  a dull  curette,  as 
they  are  invariably  infected  with  pus-microbes,  and  their  presence  in 
the  pleural  cavity  would  prolong  the  infection  and  letaul  ieco\  en 

(Senn).  . . 

Washing  out  the  pleura  was  formerly  an  invariable  practice  alter 

pleurotomy,  but  a little  knowledge  of  the  etiological  conditions,  as  v e 
as  the  result  of  unfortunate  experience,  has  taught  that  this  practice 
has  its  strict  limitations.  In  all  cases  in  which  there  is  a concomitant 
bronchial  fistula  irrigation  is  necessarily  contraindicated.  In  all  oases 


EMPYsEMA,  OR  PURULENT  PLEURISY. 


G71 


in  which  there  is  no  fcetor,  showing  the  absence  of  saprogenic  bacteria, 
it  is  likewise  contraindicated,  because  it  is  superfluous  if  antiseptic  pre- 
caution and  aseptic  dressings  are  used.  Furthermore,  since  Raynaud 
in  1875  called  attention  to  the  accidents  that  may  result  from  irrita- 
tion of  the  pleura  by  irrigation,  apart  from  the  toxic  and  fatal  phe- 
nomena that  have  frequently  followed  injection  with  the  more  powerful 
antiseptics  (sublimate,  carbolic  acid,  and  iodoform),  we  have  learned 
that  the  greatest  circumspection  is  necessary  in  the  practice.  The 
recent  statement  by  Bowditch  1 that  he  has  only  found  it  necessary  to 
wash  out  the  pleural  cavity  once  in  399  operations  upon  250  patients, 
and  that  he,  who  is  so  experienced  an  operator,  regards  it  a?  a serious 
and  dangerous  procedure,  is  in  itself  quite  suggestive.  If  we  add  to 
this  the  not  rare  occurrence  of  the  dangerous  phenomenon  known  as 
pleural  epilepsy  (Brouardel,  Vallin,  Boyer,  Lepine,  Desplats,  Weil, 
DeCerneville),  which  sometimes  terminates  fatally,  and  may  end  in 
monoplegia  or  hemiplegia,  we  must  agree  that  there  is  some  justification 
for  conservatism  in  the  routine  practice  of  irrigation.  Nevertheless, 
in  the  putrid  or  foetid  types  of  empyaema,  or  even  in  those  frequent 
cases  in  which  the  dull  curette  dislodges  large  pseudo-membranous 
masses,  washing  of  the  pleura  becomes  a necessity.  Then  the  choice 
of  the  proper  antiseptics  becomes  a matter  of  some  consequence.  In 
the  more  foetid  cases,  with  heavy,  grumous,  and  fibrinous  deposits,  it 
is  preferable  to  remove  a little  more  rib  than  usual,  in  order  to  enlarge 
the  opening  and  to  wash  with  simple  distilled  or  boiled  and  filtered 
water  containing  about  1 tea-spoonful  of  common  salt  to  a pint,  until 
the  water  returns  clear.  In  most  cases  of  this  character  wiping  the 
pleura  with  mops  of  plain  sterilized  gauze  is  not  superfluous  after  irri- 
gation. When  there  is  fcetor,  the  use  of  Thiersch’s  solution  (2  parts 
salicylic  acid  and  12  parts  of  boric  acid  in  1000  of  sterilized  water), 
Labarraque’s  solution  of  chlorinated  soda  (1  part  to  1 5 or  20  of  water), 
a 10  to  50  per  cent,  solution  of  peroxide  of  hydrogen  (Trommsdorf ),  a 
thymol  solution  (Ranke,  1 : 1000  or  1 : 500,  added  to  Thiersch’s  solu- 
tion), or  the  acetate  of  alumina  (Burow),  in  1 to  5 per  cent,  solution, 
may  be  freely  used  without  danger  of  intoxication,  care  being  taken 
that  the  solution  be  always  employed  warm,  as  death  may  follow  from 
the  shock  of  cold  irrigation.  In  addition  to  this,  the  irrigation  should 
always  be  made  by  using  the  steady  stream  of  a syphon  or  fountain 
syringe,  and  never  by  the  interrupted  flow  of  a force-pump. 

After  the  pleural  contents  have  been  evacuated  drainage  is  in 
order.  For  this  purpose  a resisting,  fenestrated,  soft-rubber  tube,  the 
size  of  the  little  finger,  should  be  used.  In  children  one  tube  is  often 
sufficient,  especially  if  folded  upon  itself  in  the  manner  suggested  by 
1 Annual  of  the  Universal  Med.  Sciences,  June  2,  1889. 
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Cabot1  (Fig.  41).  If  the  case  is  a recent  one,  and  there  are  great  ex- 
pansion and  mobility  of  the  lung,  it  is  only  necessary  for  the  tubes 
to  be  of  sufficient  length  to  project  a short  dis- 
tance within  the  cavity  ; long  tubes  in  these  cases 
irritate  unnecessarily.  If,  on  the  other  hand,  the 
lung  is  bound  down  by  adhesions,  and  does  not  ap- 
proach the  opening,  leaving  a considerable  cavity, 
then  a set  of  long  tubes  which  will  reach  the 
deepest  pockets  and  recesses  of  the  cavity  may  be 
used  with  advantage.  The  arrangement  of  the 
Catu°beS  ib^EempDyr®maTn  tubes  in  the  manner  suggested  by  Dujardin-Beau- 
chiidren.  metz  (g n flute  de  Pan ) is  probably  the  best,  though 

the  advantages  of  the  grouping  of  the  tubes  may  be  obtained  by  more 
simple  means,  and  the  shield  shown  in  the  cut  (Fig.  42)  dispensed  with. 


Fig.  41. 


Fig.  42. 


Arrangement  of  Drainage-tubes  en  flute  de  Pan  (Dujardin-Beaumetz). 
A safety  pin  may  be  conveniently  substituted  for  the  shield. 


Fig.  43. 


A simple  long  safety  or  beaded  pin  will  do  as  well  if  it  is  made  to  trans- 
fix the  required  number  of  tubes ; if  a beaded  pin  is  used,  the  pointed 

end  should  be  protected  with  a rubber 
or  small  cork  tip.  By  the  use  of  these 
precautions  the  tube  will  be  prevented 
from  slipping  into  the  cavity,  and  thus 
giving  rise  to  an  ugly  accident. 

Later  on,  as  the  suppuration  is  re- 
duced to  a minimum  and  the  opening 
contracts,  it  may  be  advantageous  to  use 
(especially  in  chronic  cases  with  atelecta- 
sic  and  bound-down  lungs)  the  valvu- 
lar drainage-tube  recently  recommended 
by  Denison  of  Denver  (see  Fig..  43)." 
In  this  instrument  the  tube,  which  is 
made  of  soft  rubber,  is  closed  exter- 
nally by  a movable,  very  delicate,  thin  platinum  valve,  which  can  be 
Keating’s  Oyclopcedia  of  Diseases  of  Children,  1889.  1 Sanitarian,  Nov.,  1890. 


C.  Denison’s  Soft-Rubber  Valvular 
Tube. 

Useful  in  later  stages  of  thoracic  fistula 
after  empysema  when  there  is  dimin- 
ished suppuration  and  it  is  necessary  to 
help  the  compressed  lung  to  expand. 
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swung  to  one  side  for  the  purpose  of  injecting  the  cavity  or  clean- 
ing the  tube.  “ This  valve  is  intended  thoroughly  to  close  the  opening 
against  the  entrance  of  air,  vet  be  so  flexible  that  the  increased  intra- 
thoracic  pressure  due  to  cough  or  forcible  respiration  will  force  out  the 
contained  air  or  fluid.  The  result  is,  that  the  air  is  all  the  time  being 
pumped  into  the  atelectatic  lung  through  the  exaggerated  mechanism 
of  breathing.  It  is  intended  that  the  patient  of  his  own  motion  can, 
by  straining  to  increase  intrathoracic  pressure,  force  the  air  or  pus  out 
of  the  tube,  but  by  no  effort  of  his  own  breathing  can  he  draw  air 
back  through  the  tube  into  the  pleural  cavity.  In  this  way  the  first 
expansion  of  the  lung  may  be  hastened  and  the  cavity  obliterated. 
But  a good  aseptic  occlusive  dressing,  such  as  the  one  here  recom- 
mended, when  well  applied  will  answer  with  ordinary  drainage-tubes 
all  the  purposes  of  this  tube.” 

In  dressing  the  wound  the  following  method  is  usually  adopted  by 
the  author  : First,  about  half  a yard  of  iodoform  gauze  (10  per  cent.) 
is  loosely  packed  around  and  over  the  tubes.  Over  this  about  one  inch 
thickness  of  bichloride  gauze  (1  : 2000,  Laplace’s  formula)  or  the  plain 
sterilized  gauze  is  made  to  cover  the  iodoform  layer  for  a large  area 
over  the  wound,  and  over  this,  again,  a heavy  pad  of  bichloride  or 
carbolated  cotton  (three  or  four  inches  thick)  is  applied  to  provide  for 
equal  pressure.  Finally,  the  whole  dressing  is  held  together  by  a 
breast-bandage,  supported  by  an  elastic,  loosely-woven  bandage  (man- 
ufactured by  Messrs.  Johnson  & Johnson  and  Seabury  & Johnson) 
which  is  excellently  adapted  for  this  class  of  operations. 

A dressing  thus  applied  need  not  be  renewed  for  twenty-four  hours 
in  ordinary  recent  cases.  We  cannot  too  much  insist  upon  the  absolute 
necessity  of  the  greatest  caution  in  renewing  the  dressings.  Unfor- 
tunately, too  many  nurses,  students,  and  physicians  are  under  the 
impression  that  the  first  dressing  is  the  only  one  that  requires  scrupu- 
lous care  as  to  the  aseptic  precautions  ; they  imagine  that  because  there 
is  pus  in  the  dressings  the  antisepsis  is  a failure,  and  that  further  pre- 
cautions are  unnecessary.  No  more  serious  blunder  could  be  enter- 
tained, and  its  commission  means  a fundamental  misconception  of  the 
principles  of  asepsis.  In  the  case  of  an  ordinary  empysema  our  exter- 
nal dressing  and  careful  antiseptic  precautions  cannot  immediately 
affect  the  pyogenic  and  pathogenic  micro-organisms  that  are  contained 
in  the  purulent  pouch,  but  they  do  prevent  the  introduction  of  sapro- 
genic or  septic  organisms  which  will  transform  a simple  pus  cavity  into 
a septic  cavity.  For  this  reason  it  is  impossible  to  urge  too  emphat- 
ically the  necessity  for  the  utmost  vigilance  on  the  part  of  the  dresser 
of  the  wound,  for  any  neglect  on  his  part  to  be  aseptieally  clean  may 
most  seriously  compromise  the  life  of  the  patient.  This  vigilance 

should  not  relax  until  the  closure  of  the  wound  in  acute  cases,  nor  in 
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the  chronic  cases  until  the  secretion  of  pus  is  so  scant  that  there  can  be 
little,  if  any,  danger  from  decomposition.  Should  the  pus  be  orig- 
inally septic  or  become  so  at  any  time,  as  manifested  both  by  the  tem- 
perature and  fcetor,  then  aseptic  occlusion  must  give  way  to  frequent 
antiseptic  irrigations,  as  previously  described.  In  these  cases  the 
first  aim  of  antiseptic  surgery — i.  e.  aseptic  union  by  primary  adhesion 
of  the  opposed  pleural  surfaces — can  no  longer  be  entertained,  as  heal- 
ing can  only  take  place  by  granulation  and  protracted  suppuration.  In 
these  cases  also  irrigation  of  the  pleura  with  hot  Thiersch’s  solu- 
tion by  means  of  a syphon,  on  the  principle  of  the  Potain  apparatus, 
may  be  required  for  hours  at  a time.  Usually,  however,  the  radical 
operation,  when  performed  with  scrupulous  regard  to  asepsis,  is  very 
satisfactory  in  all  cases  in  which  the  pleura  is  opened  before  perma- 
nent adhesion  and  crippling  of  the  lung  has  taken  place. 

In  the  most  favorable  conditions  complete  recovery,  including  the 
•closure  of  the  thoracic  wound,  has  been  observed  in  ten  to  twenty 
days  (Schede) ; Hack  obtained  an  average  cure  in  twenty-three  days ; 
Moutard-Martin,  in  twenty-three  to  twenty-eight  days ; but  the 
nearest  approach  to  general  results  are  given  by  Peyrot  and  Robert, 
who  estimate  that  the  average  duration  of  the  treatment  is  four  months 
in  adults  and  two  months  in  children  (Widal).1  Nevertheless,  there 
are  many  cases,  unfortunately  too  many,  in  which,  owing  to  the 
protracted  postponement  of  operative  interference,  the  lung  has  re- 
mained permanently  bound  down  by  adhesions,  and  the  resisting 
chest-wall  has  not  been  able  to  sink  in  sufficiently  to  permit  the 
pleural  surfaces  to  come  in  apposition ; in  these  cases  the  external 
wound  is  liable  to  remain  open,  and  a thoracic  fistula,  communicating 
with  the  pleura,  constantly  discharging  pus,  will  remain. 

The  only  hope  of  remedying  this  unfortunate  condition  lies  in  6 the 
multiple  resection  of  the  ribs  of  the  affected  side,  to  prevent  the  chest- 

1 Professor  Kiister  of  Berlin,  whose  wise  motto  is  never  to  allow  an  empysema  to 
grow  old,  performs  pleurotomy  in  a different  way  from  that  described  in  the  text.  His 
method  consists  in  making  an  incision  into  the  fourth  interspace  anteriorly  through 
which  is  passed  a long  probe  (a  long  uterine  probe  will  do),  by  which  he  explores  the 
interior  of  the  empysematous  cavity,  and  by  this  means  determines  the  precise  location 
of  the  most  dependent  portion  behind,  where  he  resects  one  or  more  ribs  freely  enough 
to  permit  him  to  obtain  an  easy  view  of  the  interior  of  the  cavity.  He  then  irrigates 
with  salicylic  solution  and  mops  over  the  interior  with  a sponge.  He  has  operated 
on  109  cases,  the  largest  statistics  thus  far  presented.  His  cases  include  some  old 
cases  of  bronchial  and  thoracic  fistula.  His  results  are  as  follows:  complete  cure  in 
60,  or  52.04  per  cent.,  not  cured,  17,  or  15.59  per  cent.,  died,  33,  or  29.35  per  cent,  of 
the  total  cases.  Only  6 deaths  were  directly  due  to  the  operation.  Kiister  further- 
more maintains  that  every  case  of  empysema  is  an  indication  for  operation,  even  when 
occurring  in  markedly  tuberculous  patients.  AVhile  we  believe  that  Kuster’s  operation 
is  an  excellent  one  for  the  chronic  cases,  still,  with  Schede  and  others,  we  also  believe 
that  the  anterior  puncture  is  superfluous  in  the  acute  or  recent  cases.  {Trans.  Tenth 
hit.  Med.  Congress,  1S90;  Rev.  de  Chirurgie,  1890.) 
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wall  from  sinking  in  and  obliterating  the  pus-forming  cavity.  This 
operation,  which  was  first  practised  by  Symonds  in  1869,  Letievant 
in  1875,  but  systematized  and  popularized  by  Estlander  of  Helsing- 
fors, bv  whose  name  it  is  now  universally  known,  has  its  strict  limita- 
tions. The  operation  of  Estlander  may  be  considered  as  absolutely 
contraindicated — 1st,  in  advanced  age  ; 2d,  in  cases  of  pleurisy  asso- 
ciated with  marked  tubercular  or  other  lung  lesions;  3d,  in  albumin- 
uric or  other  cachectic  subjects ; 4th,  in  very  large  cavities,  with  com- 
pletely and  permanently  collapsed  atrophied  lung ; 5th,  in  compara- 
tively small  cavities  if  these  are  limited  to  the  extreme  upper  segments 
of  the  thorax.  On  the  other  hand,  as  Berger’s  statistics  show,  the 
longer  the  fistula  remains  open  after  pleurotomy,  the  less  easy  is  it  to 
cure ; for  this  reason,  and  provided  there  are  no  other  contraindications, 
the  advantages  should  be  seriously  considered  early.  If  the  fistula 
shows  no  sign  of  healing  three  or  four  months  after  operation,  and 
the  retraction  of  the  chest  appears  to  be  arrested,  it  is  best  not  to  delay 
operative  interference. 

The  operation  is  usually  performed  by  making  several  transverse 
(horizontal)  incisions  in  the  interspaces  parallel  with  the  ribs,  as  orig- 
inally recommended  by  Estlander,  or  by  making  an  T-shaped  incision 
(Trelat)  or  an  inverted  X (Nicaise).  These  incisions  are  made  in  the 
lateral  aspect  of  the  thorax,  preferably  the  subaxillary  region.  By 
dissecting  and  retracting  the  skin-flaps  that  result  from  these  incisions 
the  ribs  are  readily  exposed,  and  sections  of  each,  varying  from  three 
to  six  centimeters,  are  removed.  The  resection  of  the  ribs  is  effected 
separately  and  subperiosteally,  though  Olliver  has  taught  that  in  chil- 
dren the  growth  of  bone  from  the  periosteum  is  so  rapid  that  it  is  best 
to  remove  the  periosteum  as  well  as  the  bone. 

The  number  of  ribs  to  be  removed  and  the  size  of  each  section 
must  depend  upon  many  circumstances,  especially  the  size  of  the 
cavity.  As  a rule,  the  first  and  tenth  ribs,  which  support  the 
sternum,  should  be  respected.  After  the  excision  of  the  ribs  and 
completion  of  the  haemostasis  the  cutaneous  flaps  are  brought  together 
by  suture,  due  provision  being  made  for  drainage. 

In  the  original  Estlander’s  operation  the  pleural  cavity  itself  is 
not  opened,  the  costal  resection  being  effected  subperiosteally.  In 
many  cases,  however,  it  is  preferable  to  lay  the  cavity  freely  open  as 
well,  and  subject  it  to  a systematic  curetting  in  order  to  remove 
degenerate  foci,  and  to  pack  it  with  sterilized  or  weak  iodoform 
gauze;  in  other  words,  to  subject  the  chronically  diseased  pleura 
to  the  same  principles  of  treatment  that  are  applied  to  other  suppu- 
rating cavities. 

Not  only  is  curetting  done,  but  the  excision  of  the  thickened  pari- 
etal pleura  as  well,  is  now  being  practised  with  success.  Schede  of 
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Hamburg,  who  believes  that  Estlander’s  operation  is  totally  incapable 
of  securing  the  necessary  collapse  of  the  chest-wall  in  adults,  resorts  to 
a complete  thoracoplasty,  by  which  all  the  soit  parts,  with  the  pleura 
and  ribs,  are  removed  from  the  side  of  the  chest,  leaving  only  a skin- 
flap  to  cover  over  the  enormous  visceral  wound. 

At  the  Tenth  International  Congress  at  Berlin  (1890)  Scliede 
reported  11  cases  in  which  he  had  resorted  to  this  truly  heroic  ope- 
ration, of  which  lie  lost  only  3 — 1 dying  of  iodoform-poisoning, 
another  by  collapse,  and  a third  of  exhausting  suppuration.  Other 
surgeons — Bouilly,  Thiriar,  Boeckel,  Rugi — while  not  dealing  with  the 
subject  on  so  large  a scale,  have  also  had  excellent  results  from  this 
free  and  open  treatment  of  the  pleura. 

One  word,  finally,  before  dismissing  the  surgical  treatment  of 
empysema,  and  that  is  in  reference  to  interference  in  the  tubercular 
cases. 

While  many  writers  teach,  with  Senator  and  others,  that  the  exist- 
ence of  tubercle  contraindicates  the  radical  operation,  we  believe  that 
the  whole  question  depends  upon  the  degree  of  tuberculosis  and  cachexia 
affecting  the  patients. 

To  operate  should  be  the  rule  in  all  cases  associated  with  slight 
tubercular  lung-lesions  and  a good  general  condition.  In  many  cases 
the  pulmonary  lesions  appear  to  be  arrested  by  the  removal  of  the 
pleural  exudation.1 

On  the  other  hand,  it  is  imperative  to  abstain  in  the  advanced  cases 
in  which  one  or  both  lungs  are  seriously  involved  and  the  patient  is 
succumbing  to  hectic.  To  operate  under  these  circumstances,  except 
by  simple  palliative  aspiration,  would  of  course  merely  promote 
euthanasia. 

Medical  Treatment. — Finally,  it  is  hardly  necessary  to  insist  upon 
the  medicinal,  dietetic,  and  general  hygienic  support  that  patients  who 
have  been  operated  on  for  empysema  should  receive.  In  few  morbid 
conditions  is  there  so  marked  general  physical  deterioration,  owing  to 
the  hectic  and  protracted  suppuration.  The  drain  on  the  corpuscular 
elements  of  the  blood  is  enormous,  as  is  soon  revealed  by  the  waxy 
pallor  and  progressive  emaciation  of  even  the  acute  cases.  Through- 
out the  whole  surgical  treatment  the  patient  should  be  carefully  sup- 
ported by  the  frequent  administration  of  stimulants — whiskey,  brandy, 
or  rum — in  the  shape  of  toddy  and  milk-punch.  A plain  but  very 
substantial  diet  should  be  insisted  on.  Free  ventilation  and  plenty 
of  sunshine  are  great  aids  to  recovery.  The  cough  which  accompanies 
these  cases  is  frequently  very  harassing,  and  demands  medicinal  assist- 
ance. The  preparations  of  opium  are  the  only  drugs  which  afford 
relief.  They  should,  however,  be  administered  with  caution,  and  only 
1 Vide  cases  reported  by  Briclieteau,  Aran,  Hayem,  AY  idal. 
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when  the  cough  or  other  indication  necessitates  their  use.  The  fol- 
lowing formulae  will  be  found  useful : 

Morph  i me  sulphatis,  gr.  ij  ; 

Aquae  lauro-eerasi,  f§ss ; 

Syrup,  tolutani,  q.  s.  ad  fsij. — M. 

Sig.  A tea-spoonful  when  needed. 

Also,  if  there  is  considerable  circulatory  depression,  shown  by  weak 
pulse  and  cold  extremities,  with  irritating  cough  : 


Syrup,  morph inse  (gr.  j-sj), 

fsj ; 

Spiritus  ammon.  arom., 

Spiritus  setheris  comp., 

Tinct.  digitalis, 

da.  f^ij  ; 

Syrup  tolutani, 

f§j ; 

Aqute  menthse  piperit., 

ad  fgvj. 

Sig.  One  table-spoonful  every  two  or  three  hours. 


In  cases  in  which  the  stomach  is  very  irritable  hypodermic  injec- 
tions of  ^ or  ^ grain  of  sulphate  of  morphine  should  be  given,  or  the 
following  may  be  used : 


3^.  Cocainse  hydrochlor., 

gr.  ss ; 

Sodii  bicarb., 

3ss; 

Aqute  lauro-ceras., 

f3ij ; 

Syrup,  morph i me  (gr.  j-3j), 

fgss ; 

Aquse  menth.  piperit., 

q.  s.  ad  fgiv. — M. 

Sig.  One  table-spoonful  every  hour. 

This  will  generally  control  not  only  the 
dyspnoea  and  vomiting. 

cough,  but  the  accompanying 

In  the  septic  cases  with  hectic  sweats  the  addition  or  separate  injec- 
tion  of  grain  of  atropine  is  of  advantage.  For  the  fever  of  these 
septic  cases  sulphate  of  quinine  is  indicated  in  large  and  frequent  doses. 
The  antipyretics  are  contraindicated  in  these  cases,  and  should  not 
be  used  when  the  febrile  movement  is  not  alarming  in  itself.  Quinine, 
in  fact,  should  be  administered  for  its  tonic  effect  throughout  the  whole 
of  the  treatment,  from  the  moment  pus  is  recognized  in  the  pleura  to  the 
end  of  convalescence.  Instead  of  the  antipyretics,  frequent  cold  spong- 
ing with  water,  bay  rum,  or  the  eau  sedative  (Raspail)  of  the  French 
Codex  is  most  soothing  and  beneficial.  In  the  diarrhoea  that  so  fre- 
quently accompanies  the  septic  cases  either  the  pilula  plumbi  cum  opii 
or  the  following  mixture  will  be  found  useful: 
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3^.  Bismuth i salicylatis, 

Bismutlii  subnitratis, 

Yini  opii, 

Aquae  lauro-ceras., 

Tinct.  catechu,  comp., 

Tiuct.  kino, 

Olei  sassafras, 

Mucilag.  acaciae, 

Syr.  month.  piperit.,  act.  q.  s.  ad  f§vj. — M. 

Sig.  Oue  table-spoonful  every  two  or  three  hours,  according  to  the 
amount  of  diarrhoea. 


da.  3ij  ; 

foj  to  3ij  ; 
f 5.)  ; 

ad.  f^iij  ; 
lUxvj  ; 


If  the  discharges  are  foetid,  the  addition  of  10  grains  of  salol 
every  two  hours  in  tablets  or  capsules  will  act  as  a corrective. 

When  convalescence  is  established,  quinine,  combined  with  strych- 
nine, iron,  and  arsenic,  is  the  best  haematic  tonic.  In  the  tubercular 
cases  the  addition  of  the  hypophosphites  is  especially  serviceable. 

Thus  in  non-tubercular  cases  : 


Sig. 


3^.  Strychn inae  sulpliatis,  gr.  j ; 

Liquor,  potassii  arsenitis,  f?>ij  ; 

Ferri  et  quininae  citrat.,  3iv  ; 

Glycerini, 

Aquae  cinnamomi,  act.  ad  t§viij. — M. 

One  tea-spoonful  after  meals,  followed  by  half  an  ounce  of 
whiskey  diluted  in  toddy. 


When  the  palate  is  too  sensitive,  the  same  remedy  may  be  given  in 
pill  form  : 


L.  Strychninae  sulphatis,  gr-  j j 

Sodii  arsenitis,  gr-  J j 

Quininae  sulphatis,  3j  ; 

Mass,  ferri  carbonat.,  3j- — M. 

Ft.  in  capsul.  No.  xxx. 


Sig.  One  capsule  three  times  daily  after  meals. 


In  the  tubercular  cases  : 

R.  Liq.  potassii  arsenitis,  ; 

Syrup,  ferri  iodidi,  j 

Elixir,  calisayae  (National  Formulary),  tsviij.  M. 

Sig.  One  table-spoonful  three  times  daily. 

The  compound  syrup  of  the  hypophosphite  of  soda,  lime,  strych- 
nine, manganese,  etc.,  and  especially  cod-liver  oil  with  guaiacol  (cod- 
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liver  oil,  1 pint;  guaiacol,  2 drachms),  and  inhalations  of  oxygen,  are 
very  helpful. 

Furthermore,  the  patient  should  be  urged,  as  soon  as  his  strength 
will  permit,  to  walk  out-doors,  to  exercise  his  lungs  by  systematic  pul- 
monary calisthenics  and  by  mountain-climbing  or  other  suitable  exer- 
cise, as  indicated  in  the  section  on  the  After-Treatment  of  Non-purulent 
Pleurisy. 


PYOTHORAX. 

While  the  word  “ pyothorax  ” is  frequently  used  synonymously 
with  empysema,  there  is  nevertheless  a difference  in  the  application  of 
the  two  words.  By  pyothorax  is  meant  an  accumulation  of  pus  in  the 
pleura  of  non-pleuritic  origin.  The  word  simply  involves  an  etiologi- 
cal distinction;  in  the  light  of  the  therapeutic  indications  the  two  con- 
ditions are  practically  identical. 


HYDROTHORAX. 

By  this  term  is  meant  a secondary  non-inflam matory  dropsy  of  the 
pleura,  usually  involving  both  sacs.  It  is  most  frequently  dependent 
upon  conditions  involving  marked  intravenous  tension,  combined  with 
hydrsemic  states  of  the  blood ; for  this  reason  it  is  most  frequent  in  the 
latter  stages  of  valvular  heart  disease  and  in  chronic  nephritic  inflamma- 
tions. The  treatment  is  entirely  subordinate  to  that  of  the  general  con- 
dition which  gives  rise  to  the  dropsy.  As  there  are  no  plastic  exudations 
or  neo-membranous  formations  to  interfere  with  the  absorbent  functions 
of  the  pleura,  marked  beneficial  effects  may  always  be  expected  from  the 
exhibition  of  those  agents  which  will  diminish  intravenous  tension  and 
will  tend  to  fill  the  arterial  tree  (digitalis,  strophanthus,  convallaria, 
caffeine  citrate,  strychnine) ; derivative  medication  will  also  produce 
much  more  marked  results  than  in  the  case  of  the  exudations  due 
to  pleurisy.  Epsom  salt  in  concentrated  solution  (Matthew  Hay’s 
method);  elaterium  Q-  to  b grain),  modified  by  hyoscyamus;  compound 
jalap  powder,  gamboge,  and  scammony,  are  valuable  intestinal  deriva- 
tives. Of  the  diuretic  class,  for  all  cases,  diuretin  is  prominent,  and 
when  the  cause  of  the  dropsy  resides  in  the  heart  the  free  exhibition 
of  sugar  of  milk  (1  to  2 ounces  daily),  combined  with  the  cardiac 
tonics,  as  recommended  by  Germain  See,  is  likely  to  give  rise  to 
surprising  results.  Of  the  diaphoretics,  the  pilocarpine,  administered 
hypodermically,  is  still  facile  princeps. 
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When  the  fluid  accumulates  very  rapidly,  and  the  signs  and 
symptoms  of  pulmonary  compression  become  threatening,  aspiration, 
practised  in  accordance  with  the  rules  laid  down  in  the  section  on 
thoracentesis,  will  be  the  most  certain  means  of  affording  relief.  The 
limpidity  of  the  fluid  and  the  absence  of  floating  exudative  coagula  will 
permit  of  the  removal  of  the  fluid  with  the  smallest  needle  or  trocar  of 
the  aspirator,  thus  ensuring  the  least  pain  and  freedom  from  the  petty 
annoyances  incident  to  the  obstruction  of  the  canula. 


HEMOTHORAX. 

An  accumulation  of  blood,  of  non-inflammatory  origin,  in  either 
one  or  both  pleural  cavities,  is  called  haemothorax.  The  haemor- 
rhage may  be  due  to  traumatic  or  pathological  causes.  Stab,  punc- 
tured, and  gunshot  wounds  are  the  most  frequent  causes  of  the 
traumatic  variety.  In  these  cases  the  haemorrhage  is  frequently 
complicated  with  pneumothorax.  The  haemorrhage  proceeds  either 
from  a visceral  or  parietal  vessel ; in  the  latter  case  the  internal  mam- 
mary and  intercostals  are  most  frequently  implicated.  In  the  visceral 
wounds  the  danger  of  haemorrhage  increases  from  the  periphery  to  the 
root  of  the  lung,  wounds  of  the  pulmonary  trunks,  azygos,  and  vena 
cava  causing  almost  immediate  death  from  vascular  depletion,  syncope, 
and  shock.  Of  the  pathological  causes,  aneurism  of  the  aorta  or  its 
thoracic  branches,  ulcerations  of  the  internal  mammary  and  intercostal 
arteries  from  carious  ribs  (peripleuritic  abscesses),  from  varicose  veins 
of  the  pleural  surface  (Caldani),  or  from  the  rupture  of  a bleeding 
tuberculous  vomica  into  the  pleura  (Frantzel),  are  the  most  prominent 
causes. 

It  is  manifest  that  the  therapeutic  indications  will  be  profoundly 
influenced  by  the  cause  of  the  haemothorax.  There  are,  nevertheless, 
a few  general  and  fundamental  principles  which  dominate  the  thera- 
peutic indications,  and  which  exercise  a practical  influence  on  our 
mode  of  treatment. 

In  all  pleural  haemorrhages  an  attempt  should  be  made  to  differen- 
tiate the  cases  in  which  infection  is,  ex  necessitate,  an  accompaniment 
of  the  haemorrhage  from  those  in  which  it  is  not.  In  gunshot  and 
punctured  wounds,  for  instance,  if  the  external  wound  is  sealed 
promptly,  infection  is  not  probable,  since  the  wound  is  usually,  pri- 
marily, aseptic ; and  if  the  haemorrhage  is  not  progressive  the  patient 
will  suffer  only  from  the  shock,  the  anaemia,  and  the  mechanical  dis- 
placement produced  by  the  haemorrhage,  but  not  from  a secondary  puru- 
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lent  or  septic  pleuritis  clue  to  infection.  It  is  also  a fortunate  circum- 
stance that  many  of  the  pathological  conditions  which  cause  luemorrhage 
are  not  always  pyogenic  ab  initio,  though  infection  is  here  more  com- 
mon than  in  the  traumatic  cases. 

Again,  as  shown  by  the  experiments  of  Bouley,  Trousseau,  and 
LcBlanc,  the  blood  extravasated  into  the  pleura  is  capable  of  rapid 
spontaneous  absorption,  provided  it  be  not  contaminated  with  pyogenic 
or  saprogenic  micro-organisms.  In  this  respect  the  pleura  shows  a 
characteristic  common  to  all  serous  membranes.  The  pleura,  however, 
displays  this  capacity  for  blood-absorption  in  a degree  inferior  to  the 
peritoneum,  which  so  greedily  absorbs  blood  that  in  acute  traumatic 
anaemia  its  absorbent  powers  have  led  to  the  practice  of  “ intraperito- 
neal  transfusion”  (Ponfick  and  others).  This  capacity  for  unaided 
absorption  on  the  part  of  serous  membranes  should  be  remembered  in 
connection  with  hemothorax,  and  should  moderate  the  over-anxiety 
of  the  practitioner  who,  without  due  consideration  of  the  resources  of 
Nature,  would  attempt  to  remove  the  effused  blood  simply  for  the  fear 
of  its  presence. 

Apart  from  these  general  considerations,  the  therapeutics  of  haerno- 
thorax  are  largely  governed  by  the  same  principles  which  underlie  the 
treatment  of  haemorrhage  elsewhere.  The  means  at  our  command  may 
therefore  be  divided  into  medical  and  surgical. 

Medical. — Rest  is,  above  all,  indicated,  and  is  best  secured  by  the 
ln^rizontal  decubitus  and  exhibition  of  opium  or  morphine  in  quantities 
sufficient  to  obtund  pain  and  diminish  the  frequency  of  the  respiratory 
movements.  It  is  preferably  administered  in  the  shape  of  morphine 
sulphate  (£-- J grain)  hypodermically.  Cold  to  the  chest  by  means  of  the 
ice-bag,  aided  by  the  internal  administration  of  fluid  extract  of  ergot 
(I  to  1 drachm)  every  hour  while  haemorrhage  is  progressing ; ergotine 
(Bonjean’s,  Merck’s,  Parke  Davis  & Co.’s)  hypodermically  (1  to  5 
grains) ; hydrastine  muriate  or  sulphate  by  the  mouth  (J-l  grain) ; 
hydrastinine  (Parke  Davis  & Co.’s) ; fluid  extract  of  hamamelis  (1  to 
2 drachms)  ; acetate  of  lead  in  pill  (5  grains)  ; capsules  or  pearls  of 
spirits  of  turpentine,  muriated  tincture  of  iron,  sulphuric-acid  lemonade, 
etc.,  are  especially  indicated  in  the  treatment  of  visceral  or  parenchy- 
matous bleeding. 

Surgical.  When  the  haemorrhage  is  of  traumatic  origin  and  due 
to  the  lesion  of  a parietal  vessel,  an  attempt  should  be  made  to  secure 
the  bleeding  point,  especially  if  the  internal  mammary  or  the  inter- 
costal vessels  be  involved.  In  some  cases  in  which  life  is  nearly  ex- 
tinguished in  consequence  of  vascular  depletion  time  may  be  gained 
by  sustaining  the  circulation  with  saline  solution  (1  drachm  of  com- 
mon salt  to  1 pint  of  water)  injected  intravenously  until  the  pulse  is 
restored  to  normal  fulness.  By  this  means  the  patient  may  be  restored 
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sufficiently  to  permit  the  haemorrhage  to  be  permanently  arrested  by 
either  ligating  or  obturating  the  bleeding  point.  Whether  the  bleeding 
point  be  discovered  or  not,  it  is  best  to  occlude  the  wound  immediately 
by  antiseptic  dressings,  such  as  iodoform  gauze,  collodion,  cotton,  etc., 
and  to  await  the  development  of  further  indications.  If  the  increasing 
dyspnoea,  intercostal  bulging,  and  physical  signs  point  to  a progressive 
haemorrhage  with  compression  of  the  lung,  which  is  rapidly  increasing 
in  spite  of  morphine  and  the  ice-bag,  then  intercostal  pleurotomy  under 
strict  antiseptic  precautions  is  the  only  means  of  securing  relief.  Cau- 
tious aspirations  may  be  tried,  but,  owing  to  the  rapid  formation  of 
clots,  it  is  often  impossible  to  relieve  the  compressed  lung  by  this 
method ; nevertheless,  a preliminary  attempt  at  partial  evacuation  by 
this  means  is  justifiable,  and  is  worthy  of  trial,  though  it  is  more  than 
probable  that  the  rapid  reaccumulation  of  blood  will  necessitate  the 
subsequent  free  incision  of  the  pleura.  Larrey,  who  was  probably  the 
first  to  practise  this  operation  in  traumatic  cases,  always  advised  that 
only  the  least  quantity  of  blood  required  to  secure  relief  should  be 
removed  by  the  thoracic  incision,  in  order  not  to  disturb  the  primary 
haemostatic  thrombus.  By  rigorous  adherence  to  antiseptic  methods  it 
is  possible  to  perform  pleurotomy  in  these  cases  with  great  prospect  of 
preventing  the  final  decomposition  of  the  remaining  clots.  If  suppu- 
ration should  supervene,  we  should  be  guided  in  the  treatment  by  the 
rules  that  have  been  laid  down  in  dealing  with  empysema. 


PNEUMOTHORAX. 


Hydro-  and  Pyo-pneumothorax. 

The  collection  of  any  kind  of  gas  in  the  pleural  sac  is  called 
pneumothorax  ; if  serum  or  other  watery  fluid  is  added  to  the  gas,  the 
condition  is  designated  hydro-pneumothorax  ; if  blood,  hosmo-pneu mo- 
thorax  ; if  pus,  pyo-pneumothorax ; if  both  blood  and  pus,  pneuino- 


pvo-hsemothorax,  etc. 

The  essential  primary  pneumothorax  of  the  older  authors,  which 
was  supposed  to  be  due  to  the  spontaneous  development  of  gases  in  the 
pleura  (Itard,  Laennec),  is  no  longer  admitted  ; even  the  existence  ot 
secondary  pneumothorax  resulting  from  the  decomposition  ot  putrid 
purulent  secretions  (Jaceoud,  Biermer,  Wunderlich,  Rosenthal,  etc.)  is 
only  an  exceptional,  and  even  doubtful,  occurrence.  Our  present 
knowledge  of  the  pathology  of  pneumothorax  reduces  its  etiology  to 
either  traumatic  or  non-traumatic  causes,  which,  residing  in  the  lung, 
pleura,  or  adjoining  organs,  lead  to  a perforation  in  the  parietal  01  \is- 
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ceral  layers,  and  thus  to  the  admission  of  external  air  into  the  pleural 
space.  The  perforations  due  to  stab  and  gunshot  wounds  and  to  lacera- 
tions by  fractured  ribs,  contusion,  and  other  results  of  external  violence 
appertain  to  the  domain  of  surgery.  There  is  another  form  of  trau- 
matism, however,  which  especially  interests  the  physician.  We  refer 
to  those  cases  of  simple  pneumothorax  which  develop  as  a result  of  the 
laceration  of  the  pulmonary  parenchyma  from  violent  inspiratory  efforts 
or  other  conditions  which  suddenly  increase  the  intrapulmonary  ten- 
sion. This  condition  has  been  undoubtedly  observed  in  persons  with 
apparently  healthy  lungs,  and  is  a consequence  of  violent  and  sustained 
inspiratory  efforts  accompanying  muscular  strain,  as  in  lifting  heavv 
weights,  in  the  expulsive  efforts  of  parturition,  etc.  In  the  vast  majority 
of  the  cases,  however,  an  antecedent  pathological  condition  in  the  lung 
which  favors  its  laceration  under  increased  pressure  precedes  the  tear 
that  leads  to  pneumothorax.  In  the  cases  in  which  the  rupture  takes 
place  in  a healthy  lung  the  entrance  of  air  is  never  followed  by  anv 
other  than  the  immediate  consequences  of  the  mechanical  displacement 
produced  by  the  sudden  or  gradual  distension  of  the  pleura.  In  the 
pathological  cases,  in  which  the  admission  of  air  is  concomitant  with 
the  entrance  of  irritants  or  septic  matter,  the  pneumothorax  is  promptly 
followed  by  the  superadded  symptoms  of  pleuritic  inflammation,  which 
ends  in  either  serous,  purulent,  putrid,  or  gangrenous  accumulations, 
according  to  the  greater  or  less  degree  of  virulence  of  the  matter  inocu- 
lated at  the  time  of  the  rupture  in  the  lung.  Practically  speaking,  in 
the  immense  majority  (90  per  cent.)  of  the  non-traumatic  cases,  as 
shown  by  the  accumulated  statistics  of  Saussier,  Biach,  Weil,  Hughes, 

and  West,  the  cause  of  pneumothorax  is  tubercular  degeneration  of  the 
lung. 

Of  the  other  causes,  empyaema  (rupturing  into  a bronchus),  gangrene 
of  the  lungs,  bronchiectasis,  pulmonary  abscess,  haemorrhagic  infarcts, 
pulmonary  hydatids,  abscess  of  the  liver,  emphysema,  asthma,  capillary 
bronchitis,  and  pertussis  occupy  a secondary  but  easily  explained  rela- 
tionship with  the  causation. 

Usually,  pneumothorax  is  unilateral,  though  both  pleurae  may  be 
rarely  involved.  Owing  to  the  greater^ frequency  of  tuberculosis  in  the 
eft  lung,  left  pneumothorax  is  the  more  common.  It  may  also  be  eom- 
p ete  or  partial,  according  to  whether  the  air  enters  the  whole  pleural 
space  or  only  a small  encysted  locus. 

At  any  rate,  no  matter  what  the  particular  cause  of  the  perforation 
may  be,  we  may  conveniently  group  all  the  conditions  into  three  types 
o pneumothorax  (Weil) — viz.:  (1)  the  open,  (2)  closed,  and  (3)  the 
va  vular  pneumothorax.  In  the  first  the  point  of  perforation  remains 
open,  so  that  the  air  on  respiration  passes  in  and  out  of  the  pleural 
cavity ; for  example,  in  stab  wounds,  empyeema  after  pleurotomy,  and 
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the  rupture  of  an  empyanna  into  a bronchus.  In  the  second  variety  the 
opening  leading  to  the  pleura  becomes  closed,  and  the  air  in  the  pleural 
cavity  remains  stationary,  or,  at  least,  is  not  perceptibly  increased  or 
decreased  by  respiration.  This  condition  may  result  from  either  cica- 
tricial, adhesive,  exudative,  or  other  mechanical  conditions  which  favor 
the  occlusion  of  the  orifice,  and  consequently  may  be  observed  in 
many  conditions.  In  the  third  variety — valvular  pneumothorax — the 
orifice  is  opened  during  inspiration  and  closed  during  expiration. 
Under  these  circumstances  it  is  easy  to  conceive  that  the  most  distress- 
ing symptoms  are  likely  to  follow,  since  the  intrapleural  tension  pro- 
gressively increases  through  the  constant  addition  of  air,  and  finds  no 
relief  in  an  expiratory  escape. 

The  symptoms  that  follow  the  admission  of  air  into  the  pleura 
depend  mainly  upon  the  rapidity  with  which  it  takes  place,  upon  the 
causes  that  give  it  birth,  and  upon  the  condition  of  the  patient  at  the 
time  of  its  occurrence.  The  mechanical  effects  of  a sudden  reduction 
of  the  respiratory  area  produced  by  the  compression  of  the  lung  imme- 
diately give  rise  to  symptoms  that  call  most  urgently  for  relief,  and  if 
the  patient  survives  the  primary  shock  and  succeeds  in  accommodating 
himself  to  his  reduced  respiratory  capacity,  we  subsequently  observe 
that  to  the  primary  symptoms  are  added  those  of  the  pleuritic  inflam- 
matory disturbances  with  serous,  purulent,  or  haemorrhagic  exudations 
that  follow  the  inoculation  of  the  pleura  with  pyogenic  or  saprogenic 
bacteria. 

As  the  condition  presents  itself  suddenly  in  the  vast  majority  of 
cases — i.  e.  in  consumptives — the  principal  symptoms  of  pneumothorax 
are  sudden  acute  pains  in  the  side,  attended  with  great  dyspnoea  and 
shock.  The  countenance  is  anxious,  distressed,  and  cyanotic,  especially 
as  the  dyspnoea  increases  to  orthopnoea.  There  is  sometimes  collapse, 
especially  when  a large  vomica  bursts  in  the  last  stage  of  phthisis. 
The  pulse  becomes  frequent  (140),  feeble,  and  small,  the  respirations 
relatively  more  frequent  than  the  pulse,  and  the  voice  feeble  or  sup- 
pressed. There  is  occasionally  great  hyperesthesia  of  the  affected 
side.  The  temperature  sinks  below  normal.  The  patient  either  lies 
upon  the  affected  side  to  allow  the  healthy  lung  to  expand  with  more 
freedom,  or  sits  up  with  the  elbows  or  hands  resting  upon  his  knees. 
The  patient  is  sometimes  conscious  of  something  giving  way.  All 
the  symptoms  of  pneumothorax  may  be  most  closely  simulated  in  an 
attack  of  acute  pulmonary  congestion  supervening  upon  already 
advanced  disease  (Powell).  On  the  other  hand,  there  may  be 
almost  an  entire  absence  of  any  special  symptoms  to  mark  the  onset 
of  the  attack.  The  physical  signs,  however,  decide  the  diagnosis ; 
there  is  marked  barrel-like  bulging  of  the  affected  side ; the  heart, 
diaphragm,  and  liver  are  notably  displaced,  according  to  the  side  which 
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is  affected.  Percussion  at  once  elicits  a characteristic  hyper-resonant 
(tympanitic)  note;  the  respiratory  murmur  is  absent  or  very  feeble; 
amphoric  breathing  may  be  heard,  accompanied  by  metallic  tinkling. 
Auscultatory  percussion  reveals  ringing,  clanging  noises  (bruit  d’airain), 
etc.  When  the  pneumothorax  is  complicated  with  purulent  or  other 
effusions  the  Hippocratic  splashing  sounds,  together  with  the  other 
physical  signs  characteristic  of  these  exudations,  are  added  to  those 
which  are  especially  diagnostic  of  the  presence  of  air  in  the  pleura. 

From  the  preceding  synoptical  sketch  of  the  etiology,  pathology, 
and  symptomatology  of  pneumothorax  we  may  classify  the  therapeutic 
indications  of  this  complex  condition  into  the  curative  and  symptomatic. 
Before  proceeding  to  the  discussion  of  these  indications,  it  is  very 
important  that  we  should  lay  down  a fundamental  pathological  distinc- 
tion which  must  exercise  a profound  influence  upon  our  therapeutics. 
As  has  already  been  stated,  there  are  cases  in  which  pneumothorax 
develops  in  persons  apparently  healthy  : this  occurs  usually  at  the 
most  vigorous  period  of  life  (seventeen  to  thirty-seven  years,  Gail- 
lard),  when,  as  the  result  of  a violent  effort,  the  pulmonary  vesicles 
give  way  and  the  air  is  admitted  into  the  pleura.  The  pleura  is 
in  these  cases  healthy  and  the  physical  signs  are  strictly  those  of 
pneumothorax.  Nothing  but  air,  and  possibly  a little  blood,  are 
admitted  into  the  pleura  from  the  ruptured  lung ; furthermore,  the  air 
admitted,  being  filtered  by  its  passage  in  the  lesser  air-passages,  is  germ- 
less. The  conclusion  from  this  is  that  no  inflammatory  reaction,  no 
pleurisy,  follows  the  entrance  of  the  germless  air  into  the  pleura,  and 
consequently  no  apprehension  need  be  entertained  from  the  accident, 
excepting  on  the  score  of  the  purely  physiological  effects  of  the 
mechanical  displacement  of  the  lung,  which  may,  of  course,  be  very 
serious,  especially  if  both  pleurae  are  involved,  as  in  a recent  case  (a 
parturient  woman)  reported  by  Otto  Lazius.  The  benign  course  gen- 
erally followed  by  these  cases,  which  rarely  call  for  therapeutic  inter- 
vention after  the  acute  symptoms  are  relieved,  is  well  attested  by  the 
experience  of  Havilland,  Hall,  Fix,  Del  Grange,  Biermer,  Ricker, 
Frantzel,  W.  Zahn,  Gaillard,  and  others. 

The  acute  symptoms  which  develop  with  the  sudden  occurrence  of 
pneumothorax  are  due  to  shock,  asphyxia,  syncope,  and  exhaustion. 
The  shock  is  due  to  the  sudden  lesion  of  a vital  and  most  sensitive 
organ ; the  asphyxia,  to  the  sudden  suppression  of  a large  part  of  the 
respiratory  surface,  especially  in  those  subjects  who  (90  per  cent,  of 
the  cases)  are  already  lung-crippled.  The  syncopal  symptoms  are  due 
to  the  overcrowding  of  the  right  heart  and  venous  trunks  with  the 
blood  that  has  been  squeezed  out  of  the  collapsed  lung;  finally,  the 
prostration  is  a natural  consequence  of  the  pain  and  intense  dyspnoea 
which  is  superadded  to  an  already  exhausted  subject.  All  these  com- 
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bined  indications  are  best  met  by  the  hypodermic  injection  of  \ or  \ of 
a grain  of  morphine  and  of  atropine  if  the  patient  is  an  adult,  or  a 
proportionate  dose  if  a child.  This  relieves  the  shock,  the  pain,  and 
the  dyspnoea;  to  this  should  be  added  liberal  inhalations  of  oxygen  to 
diminish  the  tendency  to  asphyxia,  and  the  internal  administration  of 
the  general  and  respiratory  and  cardiac  stimulants,  preferably  ammonia, 
ether,  camphor,  strychnine,  digitalis,  strophantlms,  caffeine  citrate,  etc. 
The  mistura  chloroformi  et  opii  of  the  National  Formulary,1  or  the 
elix.  chloroformi  comp,  (one  tea-spoonful  ecpials  1 grain  of  opium 
and  2 minims  of  chloroform),  or  the  original  chlorodyne  (Collis 
Browne’s),  are  excellent  preparations  when  the  hypodermic  syringe 
is  not  at  hand,  or  when  a stimulant  sedative  is  to  be  kept  up  after 
the  first  hypodermic  injection  of  morphine.  A formula  which  would 
also  meet  the  indications,  and  which  has  been  frequently  prescribed 
by  the  author,  is  the  following : 


I^.  Tinct.  moschi, 

f3j  ; 

Spts.  ammonia}  aromat., 

f3'j  ; 

Spts.  aether  is  comp., 

f3iij  ; 

Tinct.  digitalis, 

fnjj 

Elixir  aromat., 

q.  s.  ad.  f§ij. — . 

One  tea-spoonful  every  hour  until  relieved. 

Another  convenient  formula  for  the  same  essential  ingredients  is : 


B.  Tinct.  moschi, 

Tinct.  camphor., 

Spts.  ammon.  aromat., 

Spts.  setheris  comp., 

Tinct.  capsici, 

Tinct.  digitalis,  cia  f^ij. — M. 

Sig.  Sixty  drops  in  one  ounce  of  strong  toddy. 

Sulphate  of  strychnine  (-^y  grain)  every  hour  for  two  or  three  doses, 
or  caffeine  (1  to  5 grains)  should  be  administered  hypodermically  when 
evidences  of  heart  failure  are  dominant.  In  addition  whiskey,  brandy, 
or  other  stronger  alcoholic  is  in  order. 

Usually,  also,  the  use  of  stimulating  embrocations  to  the  skin,  such 
as  mustard  plasters  to  the  back,  dry  cups,  bags  of  hot  water,  or  a stim- 
ulating liniment,  such  as  the  linimentum  ammonite  or  tincture  of 
mustard  with  soap  liniment,  help  considerably  to  relieve  the  imme- 
diate distress  by  cutaneous  derivation. 

1 Each  fluidrachm  of  which  contains  7J  minims  of  chloroform,  7\  minims  of  tinct. 
cannabis,  inch,  3,}  minims  of  tinct.  capsicum,  1 minim  of  fluid  ext.  of  belladonna,  and 
about  1 gr.  of  opium. 
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In  some  cases  the  preceding  measures  afford  only  temporary  relief; 
the  dyspnoea,  with  marked  cyanosis  and  feeble  rapid  pulse,  continues  to 
be  a menace  from  asphyxia.  The  increasing  barrel-like  fulness  of  the 
chest  and  physical  exploration  explain  the  condition,  which  is  mani- 
festly due  to  increasing  and  unrelieved  intrathoracic  pressure.  The 
only  logical  treatment  is  then  to  give  a free  exit  to  the  pent-up  air, 
and  thus  liberate  the  lung.  Thoracentesis  is  in  such  a case  the  only 
means  of  securing  relief.  The  method  of  performing  it  is  of  course  a 
matter  of  some  moment. 

The  operator  must  avoid  three  things  : (1)  The  readmission  of  air; 
(2)  the  contamination  of  the  contained  air,  especially  if  this  has  gained 
admission  into  the  pleura  through  a healthy  pulmonary  parenchyma, 
as  in  traumatic  cases ; (3)  the  excessive  reduction  of  the  intrapleural 
tension  beyond  the  point  of  giving  simple  relief,  for  fear  that  by  allow- 
ing the  lung  to  expand  the  original  perforation  will  be  enlarged  and 
its  healing  interfered  with. 

Probably  the  best  way  of  securing  the  desired  result  is  by  the  use 
of  the  aspirator.  An  ordinary  small  or  capillary  trocar  will  do  in  the 
very  urgent  cases,  especially  if  a piece  of  gold-beater’s  skin  is  stretched 
over  the  orifice  to  prevent  the  readmission  of  air.  When  relief  is 
obtained  the  trocar  can  be  removed,  and  the  opening  in  the  chest  sealed 
with  cotton  saturated  with  iodoform  collodion  or  with  adhesive  plaster. 
Care  should  be  taken  to  do  this  thoroughly,  otherwise  a general  subcu- 
taneous emphysema  may  supervene  which  will  give  rise  to  serious 
trouble. 

We  have  thus  far  considered  the  purely  symptomatic  or  palliative 
treatment ; now  a few  words  as  to  curative  measures  that  may  be  enter- 
tained for  the  permanent  relief  of  the  more  favorable  cases. 

While  the  permanent  cure  of  pneumothorax  may  be  obtained  in 
many  cases,  even  of  the  worst  type,  the  ultimate  result  will  depend 
upon  the  nature  of  the  cause  that  immediately  led  to  the  pneu- 
mothorax ; and  as  this  condition  is  almost  always  tuberculosis  in 
the  non-traumatic  cases,  we  can  readily  understand  the  gravity  of  the 
final  prognosis.  In  a general  way,  it  may  be  stated  that  the  final 
removal  of  the  air  from  the  thorax  can  be  effected  only  by  operative 
means,  and  these  reduce  themselves  to  thoracentesis  with  aspiration  or 
pleurotomy. 

In  the  open  type  of  pneumothorax — i.  e.  that  variety  in  which  the 
intrapleural  pressure  oscillates  with  the  inspiratory  and  expiratory 
movement  it  is  self-evident  that  thoracentesis  cannot  affect  the  con- 
dition except  in  those  cases  which  are  associated  with  either  a serous, 
purulent,  or  putrid  accumulation  in  the  chest,  as  in  those  cases  of 
empysema  or  other  form  of  pyothorax  which  burst  by  a large  opening 
into  a bronchus.  Under  these  circumstances  aspiration — or,  better, 
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if  the  condition  of  the  patient  warrant  it,  a free  incision  into  the 
pleura  with  or  without  resection  of  a rib,  as  in  the  manner  previ- 
ously described  ( vide  Empysema) — is  the  surest  way  of  giving  per- 
manent relief.  If  it  is  a large  tubercular  vomica  that  has  pei  forated 
into  the  pleura,  death  usually  overtakes  the  patient  before  any  such 
mode  of  relief  can  be  contemplated,  and  palliation  alone  can  be 
recommended. 

In  closed  pneumothorax— i.  e.  in  which  the  opening  that  has  admitted 
air  into  the  pleura  is  closed,  and  the  existing  pneumothorax  is  not 
reinforced  by  inspiratory  efforts — surgical  interference  is  most  fortunate 
in  its  results.  In  the  aseptic  pneumothorax  from  strain,  already  referred 
to,  the  absorption  of  air  takes  place  spontaneously ; and  in  those  cases 
in’ which  the  accumulation  is  followed  by  pleurisy  with  serous  effusion 
(hydro-pneumothorax)  or  with  pus-formation  (pyo-pneumothorax)  as- 
piration, followed,  if  the  patient’s  strength  allows  it,  by  pleurotomy,  is 
the  best  mode  of  relief. 

In  valvular  pneumothorax  (a  soupape ),  which  occurs  almost  exclu- 
sively in  phthisical  cases,  and  in  which  the  greatest  distress  is  caused 
by  the  continued  increase  of  intrapleural  tension  from  the  constant 
additions  brought  in  by  inspiration,  the  operative  indications  will  vary 
with  the  stage  of  tuberculosis  in  which  the  accident  has  taken  place. 
In  the  advanced  cases  the  immediate  danger  of  asphyxia  may  be 
averted  by  aspiration  or  tapping  if  opiates  fail.  In  the  earlier  and 
stronger  cases  aspiration  may  be  resorted  to  with  the  greatest  hope  of 
success,  not  only  as  regards  the  cure  of  the  pneumothorax,  but  improve- 
ment of  the  phthisical  process.  Here  surgical  interference  must  be 
resorted  to  with  the  greatest  discretion.  If  aspiration  is  performed  toe 
early,  great  harm  may  be  done  by  favoring  the  premature  expansion 
of  the  lung  and  the  consequent  reopening  of  the  pulmonary  fistula 
which  led  to  the  original  pneumothorax.  On  the  other  hand,  if  evac- 
uation of  the  pleura  is  too  long  delayed,  permanent  and  irreparable 
collapse  of  the  lung  may  take  place.  The  use  of  the  manometer 
in  conjunction  with  the  aspirator  is  of  great  service,  by  informing 
the  operator  of  the  exact  degree  of  intrapleural  tension  during  the 

operation.  ^ . 

The  following  conclusions,  from  a recent  and  careful  paper  by  1 otain 
(Gaz.  des  Hdpitaux,  April  26,  1889),  may  be  regarded  as  a very  modern 
and  authoritative  presentation  of  the  indications  for  interference  in  pneu- 
mothorax. He  says  : “ 1.  In  the  beginning,  when  pneumothorax  does 
not  give  rise  to  marked  dyspnoea,  no  surgical  interference  is  indicated. 
2.  When  by  a valvular  mechanism  at  the  seat  of  the  perforation  the 
air  accumulates  in  the  thorax  at  a dangerous  tension,  which  can  be 
recognized  by  distension,  by  the  displacement  of  the  diaphragm  and 
mediastinum,  it  is  necessary  to  evacuate  by  puncture  enough  air  to  reu- 
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der  the  pressure  within  equal  to  that  of  the  external  atmosphere.  '3. 
If  a sero-fibrinous  effusion  occurs,  abstain  from  interference  as  long  as 
it  is  not  dangerous  from  its  weight  or  volume.  4.  When  the  effusion 
passes  this  limit  the  fluid  must  be  entirely  withdrawn,  in  such  a man- 
ner that  the  intrapleural  pressure  constantly  equals  the  normal  atmo- 
spheric pressure — seven  millimetres  of  mercury.  5.  If  the  effusion  is 
sero-puruleut,  and  not  foetid,  the  same  rule  holds  good.  6.  But  if  the 
seat  of  the  purulent  accumulation  communicates  with  a bronchus,  or  if 
the  effusion  is  purulent  and  foetid  from  the  beginning,  it  is  necessary  at 
once  to  operate  as  for  empysema  if  the  opposite  lung  will  be  sufficient 
for  the  respiratory  needs  of  the  individual,  notwithstanding  the  return 
of  the  diaphragm  to  its  original  position  ; but  if  this  is  not  the  case, 
and  the  respiration  is  bad  and  insufficient,  introduce  a syphon  drain, 
which  has  cured  many  bad  cases.” 1 

1 Witzel’s  method  of  removing  an  acute  pneumothorax  resulting  from  penetrating 
wounds  of  the  thorax  is  worthy  of  remembrance  in  the  treatment  of  this  condition 
when  resulting  from  pathological  causes.  This  plan,  which  has  been  successfully  carried 
out  in  Trendelenburg’s  clinic,  aims  at  the  conversion  of  the  pneumothorax  into  an  arti- 
ficial hydrothorax,  the  latter  being  finally  emptied  by  aspiration.  The  procedure  is 
thus  described  in  the  Centralb.  f.  Chirurgie,  No.  28,  1891  (also  Annals  of  Surgery,  Nov., 
1891)  : “The  bleeding  having  been  arrested,  a male  metallic  catheter  is  introduced 
into  the  pleural  cavity  through  the  highest  points  of  the  wound,  its  beak  being  parallel 
with  the  chest-wall.  The  wound  is  thereafter  closed  by  sutures  both  air-  and  water- 
tight, with  the  exception  of  a little  opening  at  the  highest  point.  The  pleural  cavity 
is  now  generally  filled  with  a solution  of  boric  acid  at  blood  temperature  till  all  the 
air  is  expelled  through  the  catheter,  and  all  the  fluid  is  removed  by  depressing  the 
irrigator,  which  then  acts  as  a syphon.  The  case  treated  in  this  way  progressed  very 
favorably.” 

Vol.  II. — 44 


ACUTE  AND  CHRONIC  ORGANIC  DISEASES 

OF  THE  HEART. 

By  W.  H.  THOMSON,  M.  D.,  LL.D. 


Unlike  other  viscera,  such  as  the  lungs,  liver,  kidneys,  etc.,  which 
contain  within  themselves  the  chief  conditions  for  their  specific  func- 
tions, the  heart  is  but  a part  of  the  apparatus  of  the  circulation.  Not 
only,  therefore,  will  disorders  of  the  heart  affect  the  circulation,  but 
the  converse  is  equally  important,  that  disorders  of  the  circulation  will 
affect  the  heart.  We  might  even  say  that  organic  changes  in  the  heart, 
however  striking  their  signs  may  be,  are  serious  only  in  proportion  to 
the  signs  which  accompany  them  in  the  circulation,  and  often  it  is  the 
presence  of  the  latter  alone  which  leads  us  to  judge  that  the  heart  must 
be  wrong.  Thus  we  have  long  ceased  to  regard  the  presence  of  a 
cardiac  murmur  as  the  chief  symptom  to  establish  either  the  form  or 
the  degree  of  heart  disease ; still  less  can  it  chiefly  be  relied  upon  for 
prognosis  or  as  a guide  for  treatment.  In  a case  of  cardiac  dropsy, 
for  example,  a physician  could  better  be  uncertain  about  the  precise 
heart-murmurs  which  he  hears  than  be  wholly  ignorant  of  the  signif- 
icance of  the  signs  of  general  endocarditis  and  of  the  tense  pulse  of  the 
patient.  The  consideration  of  heart  disease,  therefore,  instead  of  rest- 
ing at  the  cardiac  valves,  should  include  also  a consideration  of  the 
whole  circuit  of  the  circulation.  Physical  examination  of  the  arteries 
may  afford  as  important  indications  of  the  nature  of  cardiac  disease  as 
physical  examination  of  the  heart  itself ; and  the  same  may  be  said  of 
signs  observable  in  the  venous,  lymphatic,  and  capillary  systems.  The 
circulation  in  fact,  is  more  extensive  still  in  its  course,  for  the  rapid 
effects  of  a hypodermic  injection  show  that  the  interstitial  fluid  outside 
the  capillaries  moves  at  a scarcely  slower  pace  than  the  intratubular 
current,  and  many  cases  of  labored  heart-action,  leading  in  time  to 
serious  organic  changes  in  the  heart,  doubtless  arise  first  in  a dis- 
ordered state  of  the  interchange  between  the  intra-  and  the  extra- 
capillary fluids. 

These  facts  receive  a good  illustration  in  the  marked  difference 
which  exists  between  acute  and  chronic  diseases  of  the  heart.  Acute 
diseases  of  the  heart,  like  acute  diseases  in  general,  are  of  the  nature 
of  accidents,  because  their  cause  is  usually  external,  such  as  infection 
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or  exposure.  Like  accidents  also,  they  are  local  in  their  seat,  and 
commonly  show  a tendency  to  recovery,  with  or  without  certain  special 
complications  or  sequelie.  Chronic  affections  of  the  heart,  on  the  other 
hand,  like  most  chronic  affections,  are  not  accidents,  but  are  associated 
with  wider  and  more  general  conditions,  such  as  diffused  vascular 
disease  or  affections  of  the  lungs  or  kidneys.  The  treatment  of  these 
two  classes  of  heart  disease,  therefore,  often  differs  as  much  as  the 
treatment,  for  example,  of  acute  pneumonia  and  of  chronic  pulmonary 
phthisis. 

We  can  begin,  therefore,  with  the  separate  consideration  of  acute 
diseases  of  the  heart,  aud  we  will  take  them  in  the  order  of  their 
frequency  in  practice,  rather  than  after  any  anatomical  system. 


ACUTE  DISEASES  OF  THE  HEART. 

Acute  Endocarditis. 

This  affection  occurs  most  commonly  from  the  presence  of  a 
ptomaine  in  the  blood,  of  which  the  chief  is  that  which  occasions 
acute  articular  rheumatism.  Next  to  rheumatism,  chorea  should 
be  ranked.  Osier  claims  that  chorea  is  associated  even  oftener  than 
rheumatism  with  inflammation  of  the  heart,  but  that  its  de\  elop- 
ment  may  be  so  independent  of  the  choreic  symptoms  that  it  may 
not  be  detected  until  months  after  these  have  subsided.  . Acute  endo- 
carditis occurs  in  scarlatina  with  or  without  rheumatic  symptoms  j 
also  in  measles,  and  less  frequently  in  diphtheria.  It  also  develops, 
generally  in  a subacute  form,  in  both  acute  and  chronic  nephritis  ; of 
a severe  type  from  corresponding  septic  absorption  in  pyaemia ; and, 
again,  of  a mild  type  from  less-pronounced  sepsis  in  many  affections 
characterized  by  ulcerative  processes,  such  as  typhoid  fever,  small-pox, 
phthisis,  etc. 

As  in  other  acute  inflammations,  the  tendency  to  local  development 
is  illustrated  in  acute  endocarditis  by  its  almost  exclusive  limitation  to 
the  left  side  of  the  heart.  It  would  appear  as  if  the  inflammatory 
poison  needed  arterial  blood  for  its  efficacy,  for  in  the  foetus  the  right 
side  of  the  heart,  which  receives  the  arterialized  blood  first  through  its 
auricle,  is  as  often  attacked  as  the  left.  To  this  may  be  added  direct 
impact,  because  at  the  aortic  orifice  it  is  the  ventricular  surface  of  the 
valves  which  is  attacked,  while  at  the  mitral  it  is  the  auricular.  The 
inflammation  begins  with  a reddening  of  the  valves,  especially  at  their 
lines  of  junction,  where  rows  of  small  granulations  soon  form  which 
are  quite  analogous  to  those  of  an  inflamed  conjunctiva,  and,  like  these, 
they  soon  become  sources  of  further  irritation  of  the  smooth,  rapidly- 
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moving  lining  on  which  they  develop ; with  this  difference,  that  in  the 
heart  the  disintegration  of  the  leucocytes  which  infiltrate  the  granula- 
tions leads  to  the  direct  deposit  of  fibrin  upon  them  from  the  passing 
blood.  Bv  this  means  they  grow  into  vegetations  of  more  or  less  size, 
sufficient  to  extend  the  irritation  by  friction  to  the  whole  valvular  sur- 
face, and  then  to  the  walls  of  the  heart  itself.  In  the  case  of  long 
vegetations,  reaching  down  into  the  heart,  local  ulcerative  action  may 
be  recognized  where  the  tips  of  the  processes  have  come  thus  into  con- 
tact with  the  contracting  ventricular  wall,  which  may  lead  even  to  a 
circumscribed  abscess  in  the  muscular  substance.  At  other  times  this 
action  is  more  directed  against  the  root  of  a valve,  causing  an  ulcera- 
tion which  may  perforate  it  or  sever  its  connection  with  one  of  the 
chordae  tendinae,  or  so  lead  to  distortion  of  the  valve  in  cicatrization 
as  permanently  to  damage  its  working. 

In  many  cases  acute  endocarditis,  owing  to  its  limited  area, 
begins  with  such  moderate  constitutional  symptoms  that  but  for 
auscultation  its  presence  would  not  be  suspected.  Thus  in  autop- 
sies of  typhoid  fever  and  of  phthisical  subjects  it  is  found  to  have 
existed  in  some  without  having  been  detected  in  life.  This  fact,  there- 
fore, always  should  lead  to  frequent  examinations  of  the  heart  in  those 
acute  diseases  in  which  its  occurrence  is  likely.  Before  auscultation 
reveals  its  beginning,  however,  I have  often  found,  without  there 
being  any  pericarditis,  tenderness  on  pressure  made  in  the  epigas- 
trium upward  under  the  left  arch  of  the  costal  cartilages  at  the  end  of 
expiration.  The  patients  catch  their  breath,  while  the  heart  gives  a 
few  rapid  beats  from  the  pain  produced.  It  is  important  to  note  that 
in  children  with  rheumatism  endocarditis  often  develops  while  both  the 
joint  symptoms  and  the  fever  are  very  moderate.  Thus  a boy,  aged 
twelve  years,  two  days  after  sitting  on  the  cold  ground  watching  a ball 
game,  complained  only  of  some  stiffness  of  one  knee  and  in  the  oppo- 
site ankle.  I found  his  heart  unaffected  then,  but  the  next  day,  though 
only  the  knee  remained  slightly  inflamed,  endocarditis  had  already 
begun,  and  continued  to  progress,  while  the  joint  symptoms  steadily 
declined.  No  doubt,  therefore,  many  cases  of  chronic  heart  disease, 
whose  origin  is  unknown  to  the  patients  or  to  their  friends,  may  have 
begun  thus  in  some  early  slight  rheumatic  attack,  whose  pains  were 
supposed  to  be  of  the  variety  termed  “growing  pains,”  and  hence 
children  who  have  passed  restless  nights  with  such  pains  should  be 
frequently  examined  for  cardiac  symptoms. 

As  the  inflammation  progresses,  however,  an  increase  of  fever  and  of 
pain,  referred  to  the  prrecordium  (by  children  to  the  stomach),  with  pal- 
pitation, is  the  rule.  The  expression  also  often  becomes  anxious,  a sign 
of  particular  importance  in  children,  as  it  differs  so  much  in  them  from 
the  expression  of  pain.  The  signs  on  auscultation  in  the  ordinary  form 
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of  this  affection  are  commonly  systolic,  rarely  diastolic,  murmurs,  oftener 
at  the  apex  than  at  the  base,  and  not  infrequently  of  a loud  blowing 
character.  The  loudness  of  the  murmur  is  no  index  of  severity,  for  it 
is  not  as  serious  a symptom  as  a feeble  murmur  with  disturbance  of 
rhythm  and  unfavorable  general  symptoms.  The  duration  of  such  an 
attack  of  endocarditis  is  very  variable,  but  the  prognosis,  as  far  as  the 
existing  inflammation  is  concerned,  is  good ; for  the  majority  of  such 
cases  recover,  without  the  patient  being  aware  that  a permanent  mis- 
chief has  befallen  him.  In  many  instances,  however,  the  pulse  remains 
frequent  and  the  heart  irritable  for  a long  time  afterward.  Its  physio- 
logical unrest  is  itself  the  cause  of  the  delayed  subsidence  of  the  inflam- 
mation, and  hence  the  difficulty  of  checking  a moderate  endocarditis  in 
children,  from  their  being  allowed  so  commonly  to  get  up  too  soon  and 
to  act  like  other  children  in  their  sports. 

In  more  severe  cases  of  acute  endocarditis  the  pain,  fever,  and  rapid 
or  irregular  heart-action  may  be  much  more  pronounced,  and  the  dis- 
tress of  the  patient  from  them  be  very  evident.  But  in  other  cases 
these  symptoms  may  be  comparatively  slight  and  the  temperature  low, 
while  the  constitutional  symptoms  are  very  grave,  resembling  the  ter- 
minal stages  of  typhoid  fever,  meningitis,  or  general  tuberculosis. 
One  manifestation,  however,  should  at  once  suggest  endocarditis 
instead  of  these  diseases,  and  that  is  ecchymoses  on  the  skin,  with  or 
without  hsematuria.  These  are  due  to  a stream  of  fibrinous  emboli 
sent  into  the  circulation  from  their  soft-clotted  sources  in  the  heart, 
the  larger  ones  when  arrested  in  some  viscus  often  occasioning  rigors 
with  elevation  of  the  temperature,  so  as  to  simulate  remittent  fever. 
The  course  of  these  cases  may  be  prolonged  for  many  weeks.  The 
prognosis  is  bad  : the  pulse  is  rapid  and  feeble,  the  patient  being  some- 
times much  distressed  with  dyspnoea  or  attacks  of  syncope  or  other 
signs  of  the  formation  of  heart-clots,  while  others  die  after  severe 
cerebral  symptoms,  such  as  delirium  or  stupor,  or  with  signs  of  inter- 
current  inflammation  from  infection  of  the  lungs,  liver,  spleen,  or 
kidneys.  Recovery,  however,  does  occur  in  some,  even  after  they 
have  shown  ecchymoses  quite  extensively. 

Treatment. — Naturally,  the  first  indication  is  to  deal  with  the 
blood-poison  which  is  causing  the  inflammation.  As  regards  the 
commonest  agent  of  the  kind,  I have  little  doubt  that  heart  infiam- 
mations  have  increased  in  frequency  since  the  introduction  of  the 
j salicylates  in  the  treatment  of  rheumatism,  compared  with  the  time 
. when  the  alkaline  treatment  was  more  generally  followed.  . That  a 
full,  and  not  a partial,  recourse  to  alkalies  will  render  carditis  in  any 
form  uncommon  in  all  patients,  except  children,  with  acute  rheuma- 
tism, I believe  as  implicitly  as  did  Fuller  himself.  I hat  either  form 
of  treatment  has  much  advantage  over  the  other  in  shortening  the 
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real  duration  of  the  rheumatism  is  very  doubtful.  That  the  salicy- 
lates do  relieve  the  accompanying  arthritis  the  soonest  and  best  no 
one  can  deny,  but  the  blood  most  highly  charged  with  them  is  just  as 
likely  to  inflame  the  heart  as  it  is  without  them— just  as  rheumatism 
in  childhood  shows  that  there  is  no  necessary  connection  between  the 
severity  of  the  joint-symptoms  and  the  liability  to  carditis.  Not  so 
the  alkalies.  When  they  are  given  promptly  and  with  the  one  object 
speedily  to  alkalinize  the  urine  and  to  keep  it  alkaline,  the  heart  may 
be  reasonably  regarded  as  safe  from  serious  attack.  For  this  purpose 
it  is  not  enough  simply  to  give  alkalies,  but  a relative  excess  of  alkalies 
in  the  blood  and  in  the  secretions  must  be  secured,  and  to  do  this  may 
require  persistent  and  free  dosing  for  prolonged  periods.  For  this 
purpose  I prefer  Garrod’s  treatment,  with  lOgrains  of  the  bicarbonate 
of  potassium  and  5 grains  of  citric  acid,  every  two  hours  continuously 
till  the  urine  is  not  only  rendered  alkaline,  but  remains  so  for  twenty- 
four  hours,  when  the  same  doses  may  be  given  every  three  or  four 
hours,  according  to  the  tendency  to  revert  to  acidity.  By  this  medi- 
cation, when  in  adults  the  symptoms  of  rising  fever  and  of  the  exten- 
sion of  joint-inflammations  point  to  approaching  heart  mischief,  we 
secure  not  only  prophylaxis,  but  also  may  arrest  a carditis  already 
begun.  German  writers  (Traube,  Leyden,  Fraenzel)  maintain  that  in 
acute  rheumatism  an  actual  dilatation  of  the  heart  may  be  demonstrated 
by  the  extension  of  the  area  of  percussion  dulness,  without  there  being 
any  endo-  or  peri-  or  myo-carditis  present,  and  that  on  the  subsi- 
dence of  the  rheumatism  the  heart  regains  its  normal  dimensions.  If 
this  be  so,  it  indicates  a tendency  of  the  heart-muscle  to  be  so  weak- 
ened by  the  rheumatic  poison  that  the  resulting  dilatation  may  dispose 
to  valvular  inflammation  from  strain  by  the  impact  of  the  blood-cur- 
rent when  the  valves  are  not  yet  adjusted  to  the  dilatation,  and  the 
detection  of  this  condition  may  afford  another  reason  for  an  early 
resort  to  alkalies.  Meantime,  the  alkaline  treatment  does  not  exclude 
the  employment  of  the  salicylates  from  the  beginning  for  their  analgesic 
effects,  and  therefore  I long  have  been  accustomed  to  prescribe  the  lat- 
ter alone  at  the  commencement  of  acute  rheumatism,  and  then  to  dimin- 
ish or  to  intermit  their  use  so  soon  as  heart-complications  seem  to  be 
threatening. 

Another  indication  in  the  treatment  of  acute  endocarditis  is  to  slow 
the  beats  of  the  heart  itself.  When,  compared  with  other  acute  inflam- 
mations with  similar  symptoms,  it  is  noted  how  insignificant  are  the 
structural  changes  which  a rheumatic  inflammation  produces  in  other 
textures,  it  is  evident  that  another  factor  besides  the  rheumatism  is 
needed  to  explain  the  severity  of  the  heart  lesions.  A knee-joint  with 
the  same  amount  of  pain  and  swelling  from  any  other  cause  of  arthritis 
would  probably  not  fully  recover  therefrom,  while  in  acute  rheumatism 
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it-  may  part  with  its  inflammation  by  transfer  to  another  joint  in  one  day. 
That  factor  which  induces  organic  changes  in  the  heart  is  indicated, 
doubtless,  by  the  contrast  between  the  joint  kept  motionless  when  it  is 
attacked  and  the  inflamed  valve  vibrating  a hundred  times  and  more  a 
minute.  This  surmise  is  further  borne  out  by  the  effects  of  the  rheu- 
matic inflammation  in  another  unresting  texture — the  pleura  ; for 
rheumatic  pleurisy  resembles  the  cardiac  more  than  the  joint  inflam- 
mations in  consecutive  damage. 

To  quiet  the  heart  in  endocarditis  aconite  is  the  preferable  sedative, 
for  its  specific  analgesic  property  renders  it  superior  to  the  simply 
slowing  action  of  veratrum  viride.  Five  drops  of  the  tincture  every 
three  or  four  hours,  according  to  the  effects,  will  often  cause  a marked 
improvement  in  the  heart- symptoms,  and  if  there  be  much  pain  Dover’s 
powder  is  an  excellent  adjuvant  to  the  aconite.  In  those  cases  with 
quick,  feeble  pulse  and  grave  general  symptoms  aconite  is  contra- 
indicated. 

Another  measure,  often  not  as  sufficiently  attended  to  as  its  relations 
to  such  an  inflammation  require,  is  protection  of  the  surface.  While 
there  is  no  direct  vascular  connection  between  the  skin  and  the  internal 
viscera,  the  general  law  of  a close  relationship  between  the  vaso-motor 
nerves  of  an  internal  part  and  that  of  the  corresponding  cutaneous 
area  has  many  important  therapeutic  applications.  On  this  law  are 
based  not  only  the  uses  of  counter-irritation,  but  also  those  of  all 
external  applications  in  the  treatment  of  internal  inflammations.  The 
quick  start  of  the  heart  in  health  on  a sudden  application  of  cold  to  the 
prsecordium  is  an  illustration  of  this  sensory  association.  But  in  all 
inflammatory  states  of  internal  organs  this  normal  sensitiveness  to 
cutaneous  impressions  is  much  increased.  A person  with  an  acute 
coryza  will  know  that  a cold  draught  is  coming  from  some  source  which 
he  would  be  quite  unable  to  appreciate  in  his  usual  condition.  There 
can  be  no  doubt,  therefore,  that  an  acute  inflammation  of  the  heart  can 
be  much  aggravated  by  a neglect  to  protect  the  affected  side  ot  the  chest 
from  chill.  It  is  rare  to  have  that  region  laid  bare  in  health,  either  bv 
day  or  by  night,  and  yet  I have  seen  physicians  expose  the  chest  of 
perspiring  patients  with  acute  rheumatism  and  a carditis  to  an  unjus- 
tifiable extent  and  time  while  making  their  examinations ; and  on  one 
occasion,  I doubt  not,  with  fatal  result  in  a case  of  commencing  peri- 
carditis, in  order  that  a class  of  students  might  hear  the  friction-sound. 
We  should  pursue  instead  the  opposite  course,  not  only  by  providing 
a special  covering  for  the  surface  over  the  cardiac  area,  but  also  by 
the  sedative  effect  of  moist  heat  along  with  a variety  of  anodynes. 
' Poultices  mixed  with  extract  of  hamamelis  and  laudanum,  and 
covered  with  oil  silk,  could  be  used  by  day,  while  at  night  it  is 
preferable  to  saturate  a flannel  with  linimentum  opii  4 parts  and 
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linimentum  chloroformi  and  linimentum  aconiti,  each  1 part.  I 
have  also  long  found  a recommendation  of  Dr.  T.  Iv.  Chambers 
of  great  service,  that  all  patients  with  acute  rheumatic  inflammations 
should  lie  between  blankets.  This  gives  relief  at  once  to  the  tender 
joints,  whose  hypersesthesia  is  much  aggravated  by  the  robbing  of 
the  sheets  when  wet  through,  as  they  often  are,  with  acid  perspiration, 
while  the  blankets  serve  much  better  than  sheets  to  prevent  further 
rheumatic  inflammation  or  relapses  from  chill.  I have  no  doubt  that 
perspiration,  especially  at  night,  is  a potent  cause  of  intensifying  or 
prolonging  an  attack  of  rheumatism.  Under  the  present  sway  of 
microbism  the  view  is  widely  maintained  now,  especially  in  Germany, 
that  acute  articular  rheumatism  is  a bacterial  disease.  But  bacteria 
alone  are  not  sufficient  in  any  disease,  else  tuberculosis,  for  example, 
would  be  universal,  and  in  rheumatism  one  condition  is  necessary  for 
the  supposed  microbes  to  initiate  this  disease,  and  that  is  the  chilling 
of  the  skin  when  wet.  Acute  rheumatism  is  therefore  endemic  both 
in  cold  wet  climates  and  in  dry  deserts  like  Arabia,  from  exposure  of 
the  moistened  skin  to  cold — a constant  experience  among  their  inhab- 
itants. The  Bedouin  Arabs,  to  my  personal  knowledge,  are  exposed 
to  great  changes  of  temperature  from  the  rapid  radiation  of  the  heat 
from  the  desert  at  night,  so  that,  on  going  to  sleep  soon  after  sundown 
with  a torrid  temperature  in  their  tents,  they  often  awaken  in  the  early 
morning  with  a wind  so  cold  that  a European  would  find  a winter  over- 
coat welcome. 

The  perfect  protection  of  a patient  with  a rheumatic  carditis  from 
surface  cold  is  therefore  as  important  an  indication  as  any  other  in  his 
case;  and  for  the  same  reason  during  the  subsidence  of  the  inflamma- 
tion, when  the  heart  remains  irritable  for  so  long  a time,  it  is  well  to 
order  a large  belladonna  plaster  to  cover  the  whole  cardiac  area.  As 
remarked  above,  no  case  of  carditis  should  be  allowed  to  get  up  too 
soon.  The  progressive  nature  of  the  heart  affection  in  this  stage  of 
subacute  inflammation  is  too  often  illustrated  by  the  after-history  of 
those  patients  who  cannot  be  persuaded  sufficiently  to  avoid  all  influ- 
ences which  increase  the  frequency  of  the  heart-beats. 

In  the  treatment  of  the  types  of  endocarditis  described  above,  with 
grave  constitutional  symptoms,  we  have  to  rely  mainly  upon  free  alco- 
holic stimulation.  Unless  the  temperature  exceeds  103°,  we  may  hope 
for  benefit  from  20-drop  doses  of  the  tincture  of  the  chloride  of  iron. 
Quinine  and  the  coal-tar  derivatives  are  mischievous  from  their  weak- 
ening effect  on  the  heart.  I had  one  case  which  seemed  to  improve 
remarkably  from  drachm  doses  of  Uabarraque’s  solution  of  chlorinated 
soda,  given  freely  in  milk  and  water.  I was  led  to  do  this  from  my 
constant  use  of  this  medicine  in  scarlatina,  and  in  which  it  also  acts 
well  on  the  cases  with  rheumatic  symptoms.  In  the  endocarditis  occur- 
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ring  in  acute  nephritis  frequent  warm  baths  seem  to  do  good,  not  only 
to  the  renal  affection,  but  also  to  the  cardiac  complication  by  their  seda- 
tive effect  ou  the  heart. 

Malignant  Endocarditis. 

Instances  of  this  severe  malady  are  not  of  uncommon  occurrence  in 
hospital  wards,  but  three  cases  in  private  practice  afford  good  illustra- 
tions of  its  protean  symptomatology,  as  well  as  of  its  more  common 
types. 

A lad  of  fourteen  was  brought  to  me  as  a case  of  chronic  ague,  with 
extreme  anaemia,  of  five  months’  duration.  Though  repeatedly  exam- 
ined by  myself  and  by  more  than  one  distinguished  consultant,  yet  no 
cardiac  murmur  or  other  heart-symptom  could  be  found  to  account  for 
the  transient  appearance  of  reddened  spots  on  different  parts  of  the 
body,  generally  in  the  neighborhood  of  joints,  whenever  he  had  one  of 
his  severe  chills  with  fever  and  sweating,  and  which  occurred  usually 
every  seven  days.  During  the  intervals  his  temperature  was  normal 
or  subnormal.  At  last  a chill  occurred  which  was  followed  by  the 
rapid  development  of  endocarditis,  pericarditis,  high  fever,  delirium, 
hemiplegia,  and  death.  A localized  ulceration  on  the  left  aspect  of  the 
ventricular  septum  was  the  probable  origin  of  his  disease,  as  it  would 
account  for  the  long  absence  of  valvular  signs. 

The  second  case  began  with  a follicular  inflammation,  which  devel- 
oped into  small  abscesses  in  the  tonsils  of  a middle-aged  gentleman, 
and  which,  as  usual  with  him  in  former  attacks,  was  followed  after  a 
week  by  rheumatic  symptoms  in  his  joints,  though  never  before  had 
his  heart  been  involved.  At  this  time  he  was  under  great  mental 
depression,  owing  to  financial  losses,  and  he  soon  showed  such  serious 
symptoms  of  prostration  and  excessive  sweating  that  the  diagnosis  of 
malignant  endocarditis  was  early  made,  though  the  only  heart-signs 
were  pronounced  disturbance  of  rhythm  and  rapid,  weak  pulse.  He 
became  obstinately  taciturn,  and,  after  developing  double  pneumonia, 
he  died  comatose.  It  was  the  right  side  of  the  heart  which  became 
affected  first  in  his  case. 

The  third  case  was  that  of  a gentleman,  aged  sixty,  with  chronic 
sclerotic  valvular  disease  and  dilatation  of  the  left  ventricle,  who,  by 
proper  treatment,  had  recovered  a few  months  previously  from  pulmo- 
nary oedema  and  general  anasarca ; but  after  a dysenteric  attack, 
induced  by  careless  eating,  his  heart-symptoms  suddenly  became  aggra- 
vated. General  dropsy  rapidly  developed,  with  great  dyspnoea,  fol- 
lowed soon  by  cerebral  symptoms,  and  then  by  a most  extraordinary 
appearance  of  ecchymoses  over  the  whole  body.  After  death  the  uni- 
versality of  these  haemorrhages  in  even  mucous  and  serous  membranes, 
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as  well  as  in  the  parenchyma  of  the  viscera,  would  suggest  a sort  of 
bacterial  spray  from  the  aortic  orifice  to  account  for  them. 

In  this  disease  rheumatic  antecedents  are  but  rarely  noted,  and 
then,  with  few  exceptions,  only  as  long-past  occasions  ol  chronic  \td- 
vular  disease.  Long-standing  organic  heart-lesions,  however,  of  what- 
ever origin,  seem  to  be  poteut  predisposing  causes  for  developing  the 
affection.  Next  come  infective  forms  of  pneumonia,  with  the  further 
not  infrequent  complication  of  purulent  meningitis.  Next,  traumatic 
infection  from  some  external  source,  such  as  a slight  wound  in  the  foot 
from  paring  a corn,  or  from  a furuncular  inflammation,  or  from  a phlebi- 
tis common  in  the  uterus  after  abortion  or  in  puerperal  fever.  In  these 
the  right  side  of  the  heart  is  first  attacked,  and  the  auricular  surfaces  of 
the  mitral  valves  secondarily,  with  pulmonary  complications  as  the 
rule.  In  some  cases,  however,  the  infective  source  is  not  discoverable. 
Nor  can  it  be  said  that  the  microbic  invasion  has  been  demonstrated 
yet  as  of  one  specific  kind,  the  commonest  form  found  associated  with 
purulent  foci  being  the  Staphylococcus  pyogenes  aureus.  On  the  other 
hand,  in  many  cases  pus  is  found  nowhere,  either  in  the  heart  itself  or 
in  the  affected  tissues.  The  proposed  name  of  “ ulcerative  endo- 
carditis ” for  this  affection  will  not  cover  all  cases,  as  there  are  some  in 
which  no  ulceration  can  be  found  in  the  heart.  Usually,  however, 
large  fungous  vegetations  are  found  with  extensive  ulceration  at  their 
bases,  or  the  ulcers  may  be  clean  cut  and  eroding,  or  perforating  the 
valves  or  even  the  septum,  or  else  by  means  of  abscesses  extending 
through  the  muscular  parietes  of  the  heart  till  a purulent  pericarditis 
is  induced.  Meantime,  the  systemic  symptoms  are  of  all  the  varieties 
which  the  infected  blood-current  may  induce  in  its  circuit — sometimes 
pulmonary,  sometimes  cerebral,  gastro- intestinal,  renal,  etc.,  rendering 
the  diagnosis  often  a matter  of  guesswork,  especially  as  these  secondary 
affections  may  afford  much  more  distinctive  signs  of  their  own  than 
the  heart  itself  does.  The  fever,  when  pronounced,  which  is  not 
always  the  case,  is  of  the  pysemic  type,  but  in  chronic  ulcerative  states 
it  may  closely  resemble  ague  in  its  quotidian  or  tertian  stage,  or,  as  in 
the  case  of  the  boy  above  mentioned,  of  the  hebdomadal  type.  At 
other  times  it  has  the  characters  of  a remittent  fever. 

The  disease  can  scarcely  be  otherwise  than  inevitably  fatal,  and  the 
treatment  therefore  can  be  only  palliative  of  the  urgent  symptoms. 

Acute  Pericarditis. 

As  fractures  are  classified  by  surgeons  into  simple  and  compound, 
not  because  the  latter  term  implies  more  extensive  or  serious  breakage 
of  bone,  but  because  a new  element  is  introduced  into  the  case  by  com- 
munication with  the  outside,  so  pericarditis  may  be  termed  simple 
when  the  pericardium  alone  is  involved,  and  compound  when  there  is 
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^)m’-peri carditis  as  well ; for  the  course  and  ultimate  results  of  the 
affection  are  much  modified  by  such  extension  in  the  majority  of  cases. 
Thus,  complete  obliteration  of  the  pericardial  cavity  by  the  adhesion 
of  its  two  layers  is  not  infrequently  found  at  autopsies,  without  much 
appearance  of  damage  to  the  heart  therefrom  ; but,  as  will  be  shown 
in  speaking  of  chronic  diseases  of  the  heart,  adhesions  of  the  peri- 
cardium to  adjacent  parts,  such  as  the  chest  parietes,  or  to  the  pleura, 
often  lead  to  progressive  structural  changes  which  entail  the  severest 
results  of  heart  disease. 

Acute  pericarditis  is  most  commonly  induced  by  the  causes  enu- 
merated above  as  those  of  endocarditis,  such  as  acute  articular  rheu- 
matism, etc.  A neighboring  pleurisy — more  commonly,  therefore,  of 
the  left  side — may  also  be  added.  But  the  pericardium  has  its  own 
inflammation  besides  in  the  form  of  a tubercular  pericarditis,  which 
may  be  entirely  primary,  though  usually  it  is  associated  with  a general 
tendency  to  tuberculosis  of  the  serous  membranes.  It  is  curious  that 
tubercular  pericarditis  is  more  common  among  elderly  than  among 
young  subjects.  In  this  form,  as  well  as  in  those  cases  which  occa- 
sionally develop  in  the  course  of  scurvy  and  purpura,  the  accompany- 
ing effusion  is  apt  to  be  bloody.  In  rheumatic  cases  the  effusion  is 
serous  or  sero-fibrinous ; in  nephritis,  more  watery ; while  it  is  puru- 
lent in  ulcerative  endocarditis,  pyaemia,  and  endocarditis  from  exten- 
sion of  an  empyaema.  If  life  be  prolonged  long  enough  in  purulent 
pericarditis,  the  pus  finds  an  outlet  in  the  most  various  directions,  as 
would  any  other  abscess  in  moving  parts.  Finally,  pericarditis  may 
be  induced  by  chronic  endocardial  and  aortic  lesions,  by  new  growths 
in  the  mediastinum  or  from  the  oesophagus,  bronchial  glands,  etc., 
and  by  various  traumatisms. 

The  temperature  in  acute  pericarditis  is  not  often  high,  ranging 
from  101°  to  103°,  and  in  chronic  cases  it  may  remain  normal.  At  the 
beginning  of  the  acute  inflammation  the  changes  are  the  same  as  in 
any  other  inflamed  serous  membrane.  But  ere  long  the  rapid  move- 
ments of  the  pericardium  cause  the  exudation,  whenever  it  is  not  quite 
fluid,  to  assume  the  “ honeycomb,”  “shaggy,”  or  “butter”  membrane 
appearance,  when  the  two  layers  are  separated  from  each  other,  or  it 
may  show  irregular  rolls  lying  between  free  flakes.  The  effusion  when 
liquid  may  be  modei’ate  in  amount,  or  so  abundant  as  to  measure  from 
a pint  to  a quart  or  more. 

The  symptoms  of  pericarditis  depend  upon  the  conditions,  and  hence 
the  diagnosis  may  be  either  very  easy  or  quite  the  opposite.  AA  hen  it 
occurs  in  acute  rheumatism,  for  example,  it  may  be  only  by  ausculta- 
tion that  its  presence  is  revealed.  In  the  first  stage,  prrecordial  pain, 
as  might  be  expected  in  the  case  of  a tough  membrane,  is  more  pro- 
nounced than  in  endocarditis.  When  constituting  more  than  uneasi- 
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ness  or  tenderness  the  pain  may  be  described  as  cutting,  tearing,  or 
burning,  and  sometimes  as  radiating  to  the  left  shoulder  or  down  the 
left  arm,  and  it  is  often  accompanied  with  nausea  or  vomiting.  The 
pain  also  leads  to  restriction  of  the  movements  of  the  diaphragm,  so 
that,  though  the  patient  moves  his  legs  freely,  he  keeps  the  trunk 
perfectly  still.  Locally,  there  is  tenderness  on  pressure  over  the  inter- 
costal spaces  and  left  side  of  the  epigastrium.  A short,  hacking  cough 
is  frequently  present,  which  if  continuous  should  suggest  the  further 
complication  of  diaphragmatic  or  lateral  pleurisy.  The  pulse  remains 
strong,  full,  and  excited  even  when  effusion  has  set  in,  and  it  is 
diagnostic  to  find  these  characters  while  the  impulse  is  enfeebled  by 
the  interference  of  liquid  in  the  sac.  When  the  effusion,  however, 
becomes  sufficient  to  embarrass  the  diastole,  the  pulse  alters  remark- 
ably. Palpitation  meantime  is  very  common. 

In  the  first  stage  of  pericarditis,  however,  it  is  by  auscultation  that 
conclusive  evidence  is  obtained  in  the  presence  of  the  characteristic 
friction-sound.  It  may  be  heard  most  plainly  where  other  murmurs  are 
but  rarely  heard,  as  over  the  pulmonary  artery  at  the  base,  or  equally 
over  both  ventricles,  but  it  distinctly  fails  to  be  transmitted  in  any 
direction  away  from  the  heart.  Though  double,  yet  its  sounds  are  not 
exactly  synchronous  with  either  of  the  heart-sounds  when  these  can  be 
also  heard,  and  it  is  more  superficial  than  are  endocardial  murmurs. 
At  first  the  friction-rub  may  be  of  a grazing  character,  then  louder  and 
more  crackling,  like  the  crumpling  of  paper,  or  creaking,  though  very 
rarely  musical.  It  also  often  varies  with  position,  being  clearer  when 
the  patient  sits  up  than  when  lying  down. 

.With  the  increase  of  the  effusion  the  symptoms  generally  become 
much  modified.  The  pain  moderates  and  the  murmur  disappears. 
The  breathing  becomes  labored  and  shallow ; the  patient  lies  with 
the  head  high,  or  he  may  have  to  sit  up.  The  expression  becomes 
anxious,  the  countenance  paler  and  somewhat  cyanosed,  the  pulse  more 
rapid,  smaller,  and  weaker,  and  in  bad  cases  quite  irregular.  The  veins 
of  the  neck  are  enlarged  as  a result  of  increasing  stasis,  and  they  may 
show  many  undulations.  Delirium  is  common,  or  the  patient  may  be- 
come irrationally  taciturn.  The  signs  on  physical  examination  are  now 
dependent  on  the  effusion.  The  apex-beat  may  hardly  be  detected  by 
the  touch,  but  be  strikingly  visible  to  the  eye  as  diffused  upward  above 
the  nipple,  with  a distinct  undulatory  movement.  The  praecordial  region 
is  bulging,  the  intercostal  spaces  widened  or  obliterated,  with  sometimes 
the  further  unfavorable  symptom  of  cutaneous  oedema,  indicating  prob- 
able diaphragmatic  pleurisy.  Percussion  shows  marked  enlargement 
of  the  area  of  cardiac  dulness,  which  may  extend  from  the  clavicle 
above  to  the  diaphragm  below,  making  a triangle  with  its  obtuse  apex 
at  the  sternal  junction  of  the  left  first  rib,  one  side  passing  downward 
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through  and  beyond  the  left  nipple,  the  other  more  vertically  midway 
between  the  right  nipple  and  the  median  line  of  the  sternum.  An 
important  sign  is  the  modification  of  the  boundaries  by  change  of 
posture,  increasing  transversely  when  the  patient  sits  up,  and  diminish- 
ing when  he  lies  down;  and  it  is  further  significant  that  the  dulness 
extends  beyond  the  position  of  the  apex-beat.  If  the  pericardial  mur- 
mur continues  now  in  any  form,  it  is  changed  into  irregular  jogs,  which 
are  more  numerous  than  the  endocardial  sounds,  which  may  be  distinctly 
heard,  though  distant  and  muffled.  In  fatal  cases  the  failing  pulse  may 
seem  to  be  suspended  during  inspiration  or  cough,  while  restlessness, 
especially  of  the  arms,  rambling,  or  maniacal  delirium,  and  lastly — 
particularly  in  rheumatic  cases — convulsions  and  coma,  terminate  the 
scene. 

Recovery  from  pericarditis  often  occurs  more  rapidly  and  completely 
than  from  endocarditis,  the  whole  course  lasting  not  more  than  a week, 
and  leaving  no  signs  during  the  subsequent  life  of  the  individual. 
In  other  cases  the  absorption  of  the  fluid  is  more  gradual,  and  as 
its  components  solidify  the  friction-rub  returns  louder  and  coarser 
than  before,  so  that  a friction  fremitus  may  be  felt  by  laying  the  hand 
over  the  part.  More  pain  may  now  again  develop,  with  palpitation,  but, 
as  a rule,  the  gradual  diminution  of  all  symptoms  is  progressive,  till, 
by  more  complete  adhesions  forming  between  the  two  layers  of  the 
membrane,  the  friction-rub  itself  disappears.  The  exudation  becomes 
in  time  converted  into  an  imperfect  form  of  connective  tissue,  which 
may  be  thin  and  delicate  or  thick  and  tough,  or  even  extensively  cal- 
careous. There  are  no  means  of  certainly  diagnosticating  such  simple 
adhesions  during  life,  for,  unlike  external  adhesions  of  the  pericar- 
dium, they  rarely  give  rise,  except  in  the  calcareous  form,  to  definite 
disturbance  of  the  heart’s  functions. 

Treatment. — The  dangers  of  the  attack  itself  are  greater  than  in 
endocarditis,  and  are  due  in  the  first  place  to  the  amount  of  compres- 
sion of  the  heart  by  the  effusion ; secondly,  to  the  greater  tendency  of 
pericarditis  to  involve  the  heart-muscle  ; and  lastly,  to  the  liability 
of  extension  of  the  inflammation  to  the  pleura  or  lungs. 

The  indications,  therefore,  are  to  moderate  the  inflammation  as  soon 
as  possible  ; and  here,  as  in  endocarditis,  the  rapid  action  of  the  heart 
is  to  be  regarded  as  the  inevitable  and  yet  serious  complication  of  the 
inflammation,  and  therefore  it  is  the  first  thing  to  attend  to.  Pain 
is  the  leading  cause  of  both  the  excited  and  the  irregular  cardiac 
beats  which  constitute  the  symptom  of  palpitation.  Hence  in  the 
first  stage  of  the  affection,  when  the  pulse  is  full  and  strong,  opium 
and  aconite  are  invaluable,  and  should  be  given  in  full  doses  accord- 
ing to  the  age  of  the  patient.  When  the  effusion  begins  to  tell  on 
the  circulation,  they  should  be  given  up.  Hot  anodyne  fomentations 
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covered  with  oiled  silk  should  likewise  be  assiduously  continued  until 
the  symptoms  of  the  second  stage  begin,  when  they  too  should  give 
place  to  the  application  of  mercurial  ointment  with  a flannel  under 
the  oiled  silk  covering.  This  old-fashioned  remedy  is  of  real  service, 
in  my  opinion,  throughout  the  subacute  stage  of  the  inflammation,  and 
for  a long  time  afterward  in  cases  of  external  adhesions.  In  the  acute 
stage  German  writers  generally  advise  the  application  of  the  ice-bag. 
My  experience  with  it  has  not  been  favorable  after  giving  it  a fair 
trial  in  hospital  practice.  When  the  effusion  weakens  the  heart,  dig- 
italis and  stimulants,  like  drachm  doses  of  Hoffman’s  anodyne,  with 
whiskey  or  brandy  are  required.  The  pulse-characters  should  be  our 
guide  rather  than  the  signs  of  effusion  alone,  for  accompanying  myocar- 
ditis may  be  the  cause  of  the  flagging  pulse  and  of  the  cyanosis,  while 
the  area  of  cardiac  dulness  may  be  but  moderately  increased.  All 
except  the  most  necessary  movements  of  the  patient  should  be  avoided, 
for  it  is  often  noticeable  how  long  the  increased  frequency  of  the  heart- 
beats continues  after  such  exertion  as  sitting  up  occasions,  and  which, 
when  the  pulse  is  irregular,  may  cause  fatal  syncope.  When  the  effu- 
sion seems  stationary,  and  not  before,  a blister  to  the  whole  prsecordial 
region  is  often  very  beneficial,  but  it  should  not  be  prescribed  in 
nephritis,  for  the  tendency  to  effusion  then  is  not  from  the  local  inflam- 
mation only,  but  is  part  of  a general  condition.  In  rheumatic  cases 
the  alkaline  treatment  should  be  persevered  with,  but  all  salicylates 
stopped. 

If,  however,  the  symptoms  due  to  the  effusion  increase,  an  ex- 
ploratory introduction  of  a hypodermic  needle  should  be  made,  with 
proper  antiseptic  precautions,  in  the  fifth  interspace  near  the  sternum, 
but  not  too  near,  on  account  of  the  internal  mammary  artery.  This 
preliminary  operation  is  needful,  for  we  cannot  be  certain  otherwise  of 
the  degree  of  removal  of  the  heart  from  the  chest-wall  by  the  fluid.  If 
fluid  be  withdrawn  readily,  we  then  can  use  the  aspirator  without  fear ; 
and  it  is  often  striking  how  a moderate  abstraction  suffices  to  improve 
the  whole  aspect  of  the  case.  Experience  has  shown  that  the  dangers 
arising  from  puncture  of  the  heart  itself  are  but  slight.  For  purulent 
pericarditis  nothing  else  than  evacuation  of  the  contained  fluid  can  be 
done,  and  if  the  aspirator  fails  a proper  trocar  and  canula  should  be 
used. 

The  after-treatment  of  pericarditis  should  be  according  to  its  excit- 
ing cause.  Restoratives  of  all  kinds  are  indicated,  except  that  in  every 
fornyof  rheumatism  iron  is  mischievous,  while  in  nephritis  it  does  good 
combined  with  tincture  of  nux  vomica  and  sweet  spirit  of  nitre.  It  is 
only  in  convalescence  that  the  iodide  of  potassium  has  seemed  to  me 
beneficial ; it  should  be  given  in  small  doses,  not  more  than  5 grains, 
and  long  continued.  I have  thought  that  it  allays  a tendency  to  pal- 
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pitation,  and  I give  it  in  combination  with  the  tincture  of  belladonna. 
Nothing,  however,  so  quiets  the  heart  and  improves  the  symptoms  of 
patients  convalescing  from  any  form  of  carditis  as  to  have  them 
wheeled  out  in  mild  weather  to  spend  hours  on  a porch  or  verandah. 

Tubercular  Pericarditis. 

This  affection  may  develop  suddenly  as  a primary  disease,  but  other- 
wise it  is  not  always  easy  to  make  out  its  existence.  Ihe  effusion  is 
often  bloody,  as  previously  stated,  and  the  exudation  may  be  so  soft  that 
it  produces  no  positive  sound.  The  patients  very  commonly  have  tuber- 
cular pleurisy  as  well,  and  in  any  case  this  form  of  pericarditis  is  prone 
to  become  complicated  with  external  adhesions.  If  cardiac  symptoms, 
such  as  great  weakness  of  the  pulse,  cyanosis,  and  more  dyspnoea  than 
the  pulmonary  lesions  will  account  for,  develop  iu  patients  with  well- 
marked  phthisical  tendencies,  we  may  suspect  tuberculosis  of  the  peri- 
cardium and  watch  for  the  signs  of  effusion,  etc.  The  application  of 
a blister  is  indicated  in  this  form  particularly,  while  the  case  is  other- 
wise treated  according  to  the  special  symptoms  present. 

Hydro-pericardium. 

Simple  dropsical  accumulation  in  the  sac,  without  inflammation, 
does  not  occur  as  an  isolated  affection,  but  in  conjunction  with  similai 
collections  in  other  serous  sacs,  and  therefore  most  commonly  in  chronic 
Bright’s  disease  with  anasarca.  I have  seen  it,  however,  quite  pro- 
nounced when  there  was  but  a moderate  collection  in  the  adjacent 
pleura.  It  may  then  have  occurred  as  the  result  of  a low  giade  of 
inflammation  which  was  not  enough  to  affect  the  tempeiatuie.  The 
treatment  should  be  that  followed  for  the  general  disease,  together  with 
the  local  application  of  mercurial  ointment. 

Acute  Myocarditis. 

This  is  a very  different  affection  from  the  so-called  chronic  mvocai- 
ditis  or  chronic  fibroid  disease  of  the  heart,  and  it  consists  of  a true 
acute  inflammation  of  the  muscular  walls,  so  that  the  fibres  become 
softened,  and  under  the  microscope  show  the  characteristic  changes,  of 
inflammatory  processes  in  muscular  tissue.  It  is  a not  uncommon 
accompaniment  of  acute  pericarditis,  and  to  a less  degree  of  endocar- 
ditis, but  it  is  then  generally  limited  to  the  muscular  fibres  most  adja- 
cent to  the  inflamed  membrane.  As  previously  mentioned,  it  may  consist 
of  a localized  extension  of  ulcerative  endocarditis,  with  abscess-forma- 
tion, but  in  any  case  this  associated  myocarditis  is  not  recognizable  by 
physical  signs,  andean  only  be  inferred  by  its  occasioning  more  weak- 
ness of  the  heart’s  action,  with  dyspnoea  and  cyanosis,  than  the  primary 
disease  seems  to  account  for.  Acute  myocarditis,  however,  undoubtedly 
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does  occur  in  some  cases  by  itself  without  either  endo-  or  pericarditis,  as 
has  been  shown  by  G.  West  in  England,  and  Koster,  Ruehle,  and  Ley- 
den in  Germany.  The  cases  reported,  with  confirmation  by  autopsy, 
mostly  occurred  in  connection  with  acute  rheumatism,  or  else  were  asso- 
ciated with  cirrhosis  of  the  liver  in  drunkards.  The  symptoms  during 
life  which  led  to  the  diagnosis  were  accompanying  acute  rheumatisn 
with  serious  heart  symptoms,  without  signs  of  valvular  or  pericardia,, 
implication,  or  without  rheumatism,  yet  with  the  same  symptoms  ot 
great  cardiac  dyspnoea,  cyanosis,  weak  heart-action,  and  delirium.  As 
cirrhosis  of  the  liver  is  particularly  apt  to  be  accompanied  by  degenera- 
tion of  the  muscular  tissues  generally,  it  is  probable  that  this  condition 
may  occasionally  take  on  an  acute  form  in  a heart  previously  weakened 
by  alcohol,  but  the  frequent  presence  of  acute  rheumatism  in  the  cases 
reported  leaves  no  doubt  that  a true  primary  myocarditis  may  be  set  up 
independently  in  rheumatic  fever ; and  Ruehle  claims  that  this  happens 
oftener  than  is  generally  supposed.  That  myocarditis  may  be  the  chief 
cause  of  the  fatal  course  of  a rheumatic  endo-  or  pericarditis  is  readily 
granted,  but  as  a separate  affection  it  certainly  is  not  common  in  this 
country.  The  recognition  of  its  possible  existence,  however,  is  ser- 
viceable if  only  to  prevent  a too  exclusive  reliance  on  physical  signs 
in  the  diagnosis  and  prognosis  of  heart  affections.  The  absence  of 
murmurs  or  of  increased  area  of  dill  ness  on  percussion  should  not  cause 
ns  to  rest  easy  in  the  presence  of  cyanosis  and  of  failing,  irregular  pulse. 
The  treatment  of  this  affection  is  of  course  the  same  as  that  of  like  con  - 
ditions in  other  cardiac  inflammations. 


CHRONIC  DISEASES  OF  THE  HEART. 

A chronic  structural  change  in  the  heart  resulting  from  an  acute 
process  is  not  always  synonymous  with  chronic  heart  disease.  Thus 
acute  endocarditis  occasions  a variety  of  changes  in  the  mitral  and 
aortic  valves  which  long  may  indicate  their  presence  by  their  charac- 
teristic murmurs,  and  yet  in  time  these  may  wholly  disappear.  That 
many  such  cases  outgrow  the  valvular  trouble,  especially  mitral 
lesions,  there  can  be  now  no  doubt.  The  majority  even  of'  those  in 
whom  valvular  murmurs  permanently  continue  do  not  have  their 
health  unfavorably  affected  for  years,  and  in  many  of  them  the  duration 
of  life  is  not  appreciably  shortened.  Sir  Andrew  Clark  reports  684 
case.-,  of  chronic  valvular  lesions  in  his  own  experience  which  had  been 
observed  for  five  years,  without  the  health  having  been  disturbed  by 
tie  state  of  the  heart.  An  old  valvular  damage,  however,  soon 

becomes  a serious  matter  when  certain  influences  or  states  bee'in  to 
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strain  the  heart,  and  hence  in  no  class  of  diseases  is  it  so  important  to 
take  account  of  the  general,  in  distinction  from  the  special  or  local, 
conditions  as  in  chronic  diseases  of  this  viscus.  Thus,  judged  by  post- 
mortem appearances  alone,  it  may  be  difficult  to  decide  whether  the 
valvular  changes  were  the  chronic  results  of  acute  processes,  or  were 
caused  by  acute  processes  supervening  upon  chronic  lesions.  But  the 
clinical  history  and  aspect  of  the  case  will  afford  valuable  assistance 
toward  estimating  the  share  of  intra-  and  extra-cardiac  influences  in 
producing  the  symptoms,  as  well  as  their  order  in  time  ; and  hence  we 
prefer  to  classify  the  various  chronic  affections  of  the  heart  into  the 
primary,  or  those  caused  by  some  lesion  in  the  heart  itself,  and  second- 
ary, or  those  which  are  produced  by  disorders  of  the  circulation. 

Chronic  Valvular  Disease. 

Chronic  primary  valvular  disease  may  arise  from  an  endocarditis 
during  foetal  life,  the  right  heart  being  then  liable  to  attack,  as  pre- 
viously stated  ; so  the  commonest  congenital  form  of  valvular  heart 
disease  is  either  incompetence  or  stenosis  of  the  pulmonary  valves.  As 
articular  rheumatism,  chorea,  and  scarlatina  are  commonly  affections 
of  childhood  or  of  youth,  so  primary  valvular  heart  disease  oftenest 
occurs  before  thirty  years  of  age,  to  give  place  then  to  progressive 
liability  to  the  various  forms  of  secondary  valvular  disease.  Of  the 
primary  forms,  mitral  incompetence  is  the  most  frequent,  aortic  stenosis 
the  next,  mitral  stenosis  the  next,  and  aortic  incompetence  the  least  fie- 
quent.  In  the  order  of  seriousness  there  is  little  difference  between 
them,  when  the  valvular  damage  itself  is  moderate ; but  when  it  is 
considerable,  much  the  worst  valvular  disease  is  aortic  incompetence, 
next  mitral  stenosis,  next  mitral  incompetence,  and  last  aortic  stenosis. 
As  the  chronic  inflammatory  processes  induced  through  the  imperfect 
working  of  the  valves  by  the  initial  inflammation  scarcely  can  be  lim- 
ited to  only  one  aspect  of  the  valves,  so  it  is  very  common  to  find  them 
result  in  both  stenosis  and  incompetence  of  the  affected  orifice.  Thus, 
mitral  stenosis  may  begin  with  an  inflammation  of  the  auricular  sur- 
face, which  unites  the  edges  of  the  two  segments  by  a growth  of  con- 
nective tissue,  sometimes  infiltrated  also  with  calcareous  mattei.  us 
process,  however,  may  extend  to  the  chord®  tend  in®  below,  and  mat 
them  together  into  a fibrous  cord  whose  contraction  draws  the  \ a \e 
down  into  a funnel  shape  with  a small  slit  in  it,  constituting  the  “but- 
tonhole” mitral,  reducing  its  opening  to  one-third  its  normal  size. 
But,  on  the  other  hand,  the  effect  on  the  chord®  tendin®  may  be  the 
reverse  of  this,  for  they  may  become  so  elongated  that  they  allow  the 
valves  to  flap  back,  with  consequent  regurgitation  into  the  auric  e. 
Other  contraction  changes  in  the  valves  may  keep  them  open,  an 
yet  narrowed  in  both  systole  and  diastole,  with  the  production  of 
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double  murmurs  accordingly.  The  sigmoid  valves  of  the  aorta  may 
undergo  the  same  changes,  so  that  aortic  regurgitation  is  very  com- 
monly preceded  by  a stenotic  murmur.  The  valvular  changes  in 
aortic  incompetence,  as  a rule,  are  more  extensive  than  in  any  other 
form  of  valvular  disease,  owing  to  the  great  force  of  the  recoil  of 
the  aorta,  especially  as  this  increases  with  age.  The  slow  inflam- 
matory process  may  then  extend  to  the  aorta  itself,  and  with  aortic 
dilatation  we  may  find  a valve  so  thickened  and  distorted  that  it  is 
turned  into  the  semblance  of  a large  vegetation  flapping  back  and 
forth  in  the  blood-stream,  with  a distinct  musical  vibration. 

The  effects  of  these  lesions  will  vary,  of  course,  according  to  the 
valves  involved  and  the  extent  to  which  they  are  altered.  The  sys- 
temic effects  of  mitral  lesions  are  ultimately  those  of  failure  of  the 
right  or  venous  side  of  the  heart,  with  the  intermediate  stasis  of  the 
pulmonary  circulation  added.  In  a case  of  primary  disease  of  the 
right  heart  from  pulmonary  emphysema  and  old  bronchitis  the  liver 
becomes  chronically  engorged,  so  that  its  lobules  show  the  “nutmeg” 
appearance  caused  by  a white  zone  of  fatty  cells  enclosing  red-and- 
yellow-looking  tufts  of  hepatic  and  portal  capillaries  and  distended  bile- 
ducts.  It  is  this  condition  of  the  liver  which  gives  the  yellow  tinge 
to  the  complexion  of  such  heart-disease  patients.  As  a further  result 
of  portal  embarrassment  there  are  also  gastro-intestinal  symptoms, 
such  as  flatulence,  anorexia,  and  heaviness  after  eating,  constipation, 
and  haemorrhoids.  The  urine  is  diminished  in  quantity  from  a like 
condition  of  the  kidneys,  but  it  is  important  to  mention  that  it  may 
be  quite  albuminous,  with  numerous  casts.  The  albuminuria  and  the 
casts  may  soon  disappear  with  the  improvement  in  the  heart.  The 
enlargement  of  the  liver  affords,  besides,  an  indication  that  the  kidney 
affection  is  not  primary,  but  is  due  to  the  embarrassment  of  the  heart; 
for  in  cases  of  original  Bright’s  disease  associated  with  consecutive 
heart  disease  the  liver  is  not  much  enlarged,  if  at  all.  Finally,  the 
increasing  venous  stasis  tells  upon  the  external  circulation.  The 
ankles  begin  to  be  oedematous ; then  the  dorsum  of  the  foot ; and  an 
ascending  dropsy  ere  long  reaches  the  body,  with  ascites  and  general 
anasarca,  from  which  the  face  may  or  may  not  be  wholly  free,  accord- 
ing to  the  state  of  the  kidneys.  These  disorders  in  the  return  circu- 
lation may  follow  disease  of  the  right  heart  alone,  the  left  cavities 
then  being  small  and  contracted  because  of  the  diminished  flow  from 
the  lungs,  so  that  the  general  arterial  circulation  is  relatively  lessened, 
with  a correspondingly  small  pulse.  It  is,  however,  a_morejcurable 
state  than  disease  of  the  left  heart,  for  the  right  heart  both  dilates  and 
recovers  from  dilatation  more  readily  than  the  left  does.  ITence  the 
prognosis  is  more  serious,  if  the  right  heart  fails  from  disease  of  the 
left,  when  the  pulmonary  stasis  against  which  it  has  to  contend  is  of 
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mitral  origin.  In  mitral  stenosis  especially  the  engorgement  may  be 
so  great,  with  paroxysmal  exacerbations,  that  a profuse  haemoptysis 
may  occur,  and  blood  be  found  after  death  effused  in  small  scattered 
or  in  large  masses  in  the  lung-tissue  itself.  lor  some  unexplained 
reason,  these  collections  of  so-called  “pulmonary  apoplexy”  occur 
oftenest  at  the  base  of  the  right  lung.  A longer  stasis  may  block  the 
capillaries,  so  that  the  alveoli  become  almost  obliterated,  causing  the 
dense  heavy  condition  termed  splenization  of  the  lung,  while  a more 
chronic  state  still  induces  interstitial  growth  of  connective  tissue,  thick- 
ening of  the  alveolar  walls,  deposit  of  pigment,  varicosity  of  the  veins, 
and  atheroma  of  the  pulmonary  arteries,  producing  the  appearance  to 
which  the  terms  “brown  induration”  or  “brown  indurated  pneu- 
monia” are  given. 

In  mitral  stenosis  the  pulse  is  characteristically  small,  and  in  bad 
cases  irregular  as  well.  The  diminished  (quantity  of  blood  in  the  left 
ventricle  generally  causes  it  to  be  small  and  contracted.  If  it  be  found 
hypertrophied  instead,  the  presumption  is  that  mitral  incompetence 
occurred  first,  during  which  the  ventricle  enlarged,  and  that  the  steno- 
sis developed  afterward.  The  right  ventricle,  on  the  othei  hand,  is 
always  enlarged  to  compensate  for  the  obstruction  in  the  pulmonaiy 
circulation,  so  that  with  the  smallness  of  the  left  ventricle  the  right 
may  extend  to  the  normal  position  of  the  apex-beat,  causing^_the  cha- 
racteristic stenotic  murmur  to  be  heard  more  towardthe  middle  _of 
file'  sternum. 

Mitral  incompetence,  which  is  the  commonest  of  valvular  lesions,, 
may  be  caused  by  the  structural  changes  above  mentioned,  or  simply  by 
the  general  distension  of  a dilated  left  ventricle.  As  with  each  systole 
a part  of  the  blood  regurgitates  into  the  auricle,  the  latter  chamber 
becomes  distended  with  the  blood  received  both  from  the  lungs  and 
from  the  ventricle;  and  hence  with  the  succeeding  diastole  a larger 
quantity  of  blood  than  normal  flows  into  the  ventricle.  This  entails 
heavier  work  on  the  ventricle,  and  leads  to  its  hypertrophy ; but 
unless  the  regurgitation  be  too  great,  the  blood  sent  into  the  aorta,  if 
there  be  no  stenosis  there,  is  fair  in  amount  and  the  pulse  remains 
normal,  but  without  tension,  as  this  is  prevented  by  the  mitral  reflux. 
So  Iona:  as  the  right  ventricle  by  its  increased  strength  keeps  up  the 
resistance  in  the  "left  auricle  to  the  mitral  regurgitation,  the  heart 
may  go  on  filling  the  aorta  so  regularly,  and  the  pulse  be  so  natural, 
that  this  condition  may  last  for  an  indefinite  time  without  any  sign 
save  the  mitral  murmur  to  indicate  its  existence.  Whenever  the 
incompetence  of  the  mitral,  however,  so  increases  that  the  riglitw  en- 
tricle  fails  to  balance  it,  or  when  the  latter  itself  yields  and  dilates  m 
turn  from  such  an  added  strain  as  a bronchitis,  then  primary  mitral 
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valvular  disease  shows  all  the  results  above  described  of  venous 
embarrassment  in  the  lungs  and  throughout  the  system  generally. 

Aortic  stenosis  is  a common  result  of  acute  endocarditis,  but  is 
usually  then  not  sufficient  to  produce  serious  obstruction  to  the  circu- 
lation, as  compensatory  hypertrophy  promptly  follows  and  the  pulse 
remains  normal  in  most  of  its  characters.  It  is  quite  otherwise  in  the 
chronic  endocarditis  of  secondary  valvular  disease,  especially  in  elderly 
patients,  for  the  aortic  orifice  may  have  become  very  much  narrowed 
by  the  thickened  and  calcareous  valves,  with  the  result  of  causing  the 
pulse  to  be  intermitting,  small,  and  particularly  slow,  sometimes  only 
from  twenty-five  to  forty  a minute.  There  may  then  develop  symp- 
toms of  cerebral  ansemia,  such  as  vertigo,  syncopal  attacks,  or  epilep- 
tiform convulsions,  which  differ,  however,  from  true  epilepsy  in  being 
accompanied  by  a remarkable  fall  of  bodily  temperature.  In  both 
mitral  and  aortic  stenosis,  as  well  as  in  aortic  incompetence,  the  imper- 
fect supply  of  arterial  blood  leads  very  commonly  to  a general  lower- 
ing of  nutrition  or  emaciation,  which  presents  a striking  outward 
contrast  to  the  swollen  contour  of  patients  with  venous  engorgement. 

Aortic  insufficiency  may  result  primarily  from  endocarditis,  and 
secondarily  from  chronic  atheromatous  or  calcareous  changes,  spread- 
ing to  the  semilunar  valves  from  the  intima  of  the  aorta.  It  may 
also  follow  upon  overstrain,  and  hence  does  not  occur  among  women 
as  often  as  among  men,  especially  those  who  have  to  lift  heavy 
weights  in  their  customary  work.  As  previously  remarked,  the 
powerful  recoil  of  the  aorta  tends  besides  to  aggravate  the  reflux  into 
the  left  ventricle  during  diastole,  and  as  the  quantity  of  blood  thus 
accumulating  in  the  ventricle  from  both  its  orifices  is,  on  that  account, 
constantly  great,  the  tendency  to  hypertrophy  and  dilatation  is  the 
most  pronounced  in  this  of  any  of  the  valvular  lesions.  Secondary 
incompetence  of  the  mitral  valve  is  therefore  very  likely  to  occur,  and, 
as  this  soon  leads  to  hypertrophy  of  the  right  heart,  the  whole  organ 
often  grows  to  such  a size  in  all  its  cavities  as  to  merit  the  term 
bovine,  or  ox  heart.  The  effect  of  this  condition  of  the  left  ven- 
tiicle  on  the  circulation  is  peculiar.  The  initial  yielding  at  the  origin 
of  the  aorta  paralyzes  the  arterial  tonus  throughout  the  body ; the 
gieat  fulness  of  the  ventricle  causes  an  abnormally  large  amount  of 
blood  to  be  thrown  into  the  aorta  with  each  systole,  whose  unresisted 
wave  can  then  be  followed  to  the  smallest  arterial  terminals.  If  the 
arm  be  flexed  at  the  elbow,  the  brachial  artery  may  be  seen  to  move 
in  its  sheath  along  four  to  eight  inches  of  its  course.  Even  the  color 
of  the  nails  may  be  seen  to  vary  with  the  pulse,  especially  on  raising 
the  arm,  and  an  erythema  of  the  skin  produced  by  friction  may 
similarly  change  its  tint.  Meantime,  the  large  but  very  short  pulse- 
beat,  followed  quickly  by  a sensation  of  collapse  caused  by  the  regur- 
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citation  into  the  ventricle,  constitutes  that  characteristic  variety  to  which 
the  name  of  “ water  hammer,”  or  Corrigan  pulse,  has  been  given. 
Such  patients  sometimes  complain  of  anginose  pains,  referred  to  the 
region  of  the  heart  or  radiating  to  the  left  shoulder  and  arm  ; but  the 
irregularity  of  the  arterial  flow  is  most  felt  in  the  cerebral  circulation, 
especially  on  suddenly  rising,  when  sensations  of  giddiness' come  on, 
or  dimness  of  vision,  oi’  syncopal  attacks  which  may  be  quickly  fatal. 
On  the  other  hand,  it  is  not  uncommon  for  patients  to  live  many  years 
in  active  life  without  material  discomfort  and  with  a healthy  look,  for 
not  until  mitral  incompetence  complicates  the  case  is  the  complexion 
changed. 

Stenotic  valvular  disease  of  the  right  heart  is  uncommon  except 
as  a congenital  affection.  Secondary  tricuspid  incompetence,  however, 
is  a frequent  result  of  mitral  lesions,  and,  as  is  usual  with  strained 
valves  during  the  development  of  dilatation,  the  tricuspid  may  show 
signs  of  recent  endocarditis  at  autopsies.  The  chief  indication  of  the 
presence  of  tricuspid  reflux  is  a venous  pulse,  to  be  seen  in  the  jugular 
veins,  especially  the  right,  and  to  be  felt  sometimes  in  the  liver  by 
placing  one  hand  on  the  epigastrium  and  the  other  in  the  right  loin, 
when  the  whole  organ  seems  to  throb,  probably  because  the  livei  v eins 
have  no  valves,  and  thus  easily  transmit  the  cardiac  regurgitation. 

The  symptoms  due  to  the  systemic  effects  of  the  heart  lesions  which 
have  been  described  should  always  be  noted  first,  befoie  physical 
examination  of  the  heart  is  resorted  to,  because  they  not  only  serve  as 
guides  to  interpret  the  latter,  but  they  may  settle  the  nature  of  the  case 
when  the  physical  signs  are  relatively  obscure  or  wanting.  Systematic 
examination  of  a case  of  heart  disease,  therefore,  should  begin  with 
the  signs  to  be  appreciated  by  the  eye,  then  those  which  are  detected 
by  the  sense  of  touch  next,  and  those  by  the  ear  last.  . We  should  at 
first  look  the  patient  over.  Simple  anaemia  and  emaciation  may  imply 
pure  mitral  stenosis  or  aortic  incompetence;  extreme  anaemia  with 
ecchymoses,  severe  or  malignant  endocarditis.  A yellowish  tinge  of 
the  countenance  and  of  the  conjunctiva  goes  with  tricuspid  reguigita- 
tion,  secondary  to  mitral  disease,  and  this  is  still  further  assured  b\ 
seeing  the  veins  in  the  neck  traversed  by  wavy  pulsations.  Entire 
absence  of  lividity  suggests  uncomplicated  aortic  lesions.  A bluish 
tinge,  especially  of  the  lips,  indicates  failing  propulsive  power  in 
the  heart,  which  may  be  due  to  simple  over-distension,  to  myocar- 
ditis, to  the  pressure  of  a pericardial  effusion,  or  to  mitral  stenosis 
or  incompetence.  Visible  arterial  pulsatiga,  especially  at  the  bend 
of  the  elbow,  is  almost  decisive  of  aortic  incompetence.  (Edema, 
beginning  at  tlufleet,  indicates  primary  or  secondary  failure  of  the 
right  heart  as  the  origin  of  the  dropsy,  while  its  absence  from  the  face 
suggests  that  the  kidneys  are  not  yet  affected.  Inspection  then  notes 
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the  presence  or  the  absence  of  the  characteristic  cardiac  dyspnoea,  with 
the  consequent  great  difference  in  prognosis.  Dyspnoea  due  to  any  form 
of  pulmonary  derangement,  whether  in  the  respiratory  passages,  lungs, 
or  pleura,  is  invariably  accompanied  by  a local  or  general  interference 
with  the  lateral  and  antero-posterior  movements  of  the  ribs  in  breatli- 
ino-  and  with  an  increase  of  the  vertical  movement  instead.  But  in 
cardiac  dyspnoea  the  ribs  move  naturally,  and  the  patient  acts  as  a per- 
son out  of  breath  from  running.  The  patient  therefore  does  what  he 
never  does  with  any  form  of  pulmonary  dyspnoea — holds  his  breath 
from  time  to  time  to  restore  the  rhythm  between  the  action  of  the 
heart  and  the  respiration,  to  the  derangement  of  which  his  dyspnoea  is 
due.  He  often  closes  his  mouth  to  do  this,  whereas  if  he  strives  to 
check  his  breathing  from  pleuritic  pain  the  mouth  remains  open.  Or- 
thopncea  is  always  due  to  bilateral  embarrassment,  and  hence  is  absent 
in  unilateral  pleurisy,  pneumonia,  and  phthisis,  but  present  in  croup, 
bronchitis,  and  asthma.  It  is  therefore  also  present  in  severe  cardiac 
dyspnoea,  but  the  mobility  of  the  chest  at  once  distinguishes  it  from 
asthma  or  bronchitis.  Finally,  it  may  be  regarded  as  a general  law 
that  when  dyspnoea  is  caused  by  muscular  exertion,  it  is  far  more 
indicative  of  cardiac  than  of  pulmonary  derangement.  The  signs 
accompanying  the  cardiac  movements  proper  should  then  be  looked  for. 
There  may  be  no  apex-beat  visible,  or  it  may  be  displaced  from  its 
normal  position  an  inch  below  and  within  the  left  nipple,  to  the  right 
by  a pleuritic  effusion,  or  upward  by  abdominal  distension,  or  it  may 
be  extended  downward  and  outward  bv  enlargement  of  the  left  ven- 
tricle,  or  to  the  right  with  epigastric  pulsation  in  pulmonary  emphy- 
sema, and  by  enlargement  of  the  right  ventricle,  or  it  may  extend 
upward  above  the  nipple  with  a wavy  appearance  in  dilatation  of  the 
left  ventricle,  and  especially  in  pericardial  effusion,  while  in  extra- 
pericardial  adhesions  a remarkable  alteration  may  be  visible  in  a 
systolic  retraction  of  the  intercostal  spaces  and  of  the  end  of  the  sternum. 
Inspection  then  of  the  shape  of  the  prsecordium  may  show  a uniform 
enlargement  in  all  directions  in  pericardial  effusion,  amounting  to  true 
bulging  of  the  part,  rarely,  however,  with  obliteration  and  widening 
of  the  intercostal  spaces.  Bulging  may  also  be  observable  in  the 
bovine  heart  of  aortic  incompetence  in  young  subjects,  but  is  rare  in 
other  forms  of  hypertrophy 

Palpation  should  be  begun  with  one  finger  at  the  apex,  and  the  finger 
should  then  be  carefully  passed  over  the  whole  cardiac  area  to  find  the  first 
sign  of  a thrill.  The  detection  of  one  is  a valuable  aid  to  diagnosis,  as 
its  relation  to  the  movements  of  the  heart  is  more  readily  made  out  by 
the  sense  of  touch  than  the  rhythm  of  a murmur  is  by  the  ear.  Thus 
the  apex-thrill  of  mitral  stenosis  is  easily  felt  to  precede  and  stop  with 
the  apex-beat.  The  point  at  which  a thrill  is  most  sensibly  felt  should 
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be  carefully  noted,  and  then  in  what  direction  it  does  or  does  not  con- 
tinue to  be  felt.  The  conclusions  from  such  palpation  are  quite  as  cer- 
tain as  those  which  auscultation  affords,  and  the  signs  may  be  found  either 
with  the  systole  or  before  it  at  the  apex,  with  the  same  limits  or  tracks 
of  conduction  as  the  corresponding  mitral  murmurs,  or  with  the  systole 
or  diastole  at  the  base  transmitted  into  the  aorta  or  down  the  sternum 
as  basic  murmurs  are.  In  some  stages  of  pericarditis  a friction  fremi- 
tus is  best  felt  by  the  hand  laid  on  the  part. 

Palpation  also  conveys  much  information  with  reference  to  the 
heart-impulse.  Though  widely  visible  in  pericardial  effusion  and  in 
pronounced  dilatation,  it  is  much  less  appreciable  by  the  hand  in  these 
states.  The  contrast  then  with  the  push  of  a strongly  hypertrophied 
heart  weighs  much  in  the  diagnosis  of  effusion  or  in  the  prognosis  of 
dilatation.  In  advanced  cases  of  aortic  incompetence  the  apex-beat 
may  seem  double,  but  it  is  soon  perceived  that  the  second  stroke  occurs 
during  the  diastole,  and  is  the  jog  of  the  regurgitant  stream  from  the 
aorta  impinging  against  the  ventricular  wall,  where,  after  death,  a net- 
work of  reticulated  tissue  is  found  developed  on  the  spot  which  received 
the  impact.  On  the  other  hand,  the  absence  of  impulse,  either  visible 
to  the  eye  or  sensible  to  the  touch,  and  associated  with  a weak  pulse, 
may  be  the  only  physical  signs  for  the  diagnosis  of  muscular  degen- 
eration of  the  heart. 

Percussion  does  not  render  as  much  service  in  the  examination  of 
the  heart  as  in  the  case  of  the  lungs.  This  is  due  to  the  smallness  of 
the  area  of  the  heart,  which  is  not  covered  by  bone  or  by  lung-tissue, 
and,  further,  because  the  left  lobe  of  the  liver  below  gives  the  same 
note  on  percussion  as  the  heart  itself.  Only  the  positive  percussion 
indications,  therefore,  can  be  accepted,  for  absence  of  increased  area  of 
percussion  dulness  does  not  prove  by  any  means  that  hypertrophy  or 
dilatation  is  not  present.  As  Fagge  remarks:  “ One  may  find  at  the 
autopsy  of  a case  of  cerebral  hsemorrhage  an  enormously  hypertrophied 
heart,  notwithstanding  that  a few  hours  previously  it  may  have  been 
impossible  to  detect  any  clinical  evidence  of  such  a condition,  the  oigau 
having  buried  itself  within  the  hollow  of  the  left  lung,  so  as  not  to 
come  more  widely  in  contact  with  the  chest-wall  than  in  normal  cir- 
cumstances.”  Fraenzel  also  says:  Percussion  of  the  heait  peimits 

no  conclusion  with  regard  to  hypertrophy.  In  the  normal  indi\idual, 
in  the  most  favorable  event,  we  obtain  dulness  at  the  upper  border  of 
the  third  rib  at  the  left  edge  of  the  sternum,  which  extends  downward 
occasionally  to  the  lower  border  of  the  sixth  rib.  Externally  , this  dul- 
ness extends,  at  the  most,  to  the  left  mammary  line.  Only  occasionally 
can  the  lower  border  be  distinguished  from  the  hepatic  dulness.  But 
in  the  normal  state  of  the  heart  even  these  limits  are  rarely  reached  in 
all  directions.  But  if  they  are  exceeded,  while  at  the  same  time  we  can 
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exclude  disease  of  the  adjacent  organs,  then  the  increased  area  of  dulness 
must  be  attributed  to  an  affection  of  the  heart  itself.  If  the  dulness  is 
increased  in  all  directions,  there  is  probably  an  accumulation  of  fluid 
in  the  pericardial  cavity  : in  enlargement  of  the  right  ventricle  there  is 
increased  dulness  in  that  direction,  and  downward  and  to  the  left  in 
enlargement  of  the  left  ventricle.” 

The  method  of  percussion,  however,  has  much  to  do  with  the  infor- 
mation obtained.  Only  very  light  percussion  gives  trustworthy  results, 
and  the  stroke  on  the  pleximeter  finger  should  be  made  on  the  nail. 
Using  the  middle  finger-nail  for  this  purpose  at  a spot  of  marked  dul- 
ness, the  stroke  can  then  be  made  for  comparison  on  the  nail  of  the 
ring  finger,  moved  from  and  to  the  fixed  middle  finger.  In  this  way 
the  gradations  of  resonance  can  be  easily  appreciated.  In  most  per- 
sons, however,  with  large,  full  chests,  still  more  when  the  lungs  are 
emphysematous,  the  heart  is  too  much  removed  from  the  chest-wall  to 
render  percussion  of  much  avail. 

From  the  date  of  the  discovery  of  auscultation  physicians  have 
grown  accustomed  to  regard  it  as  the  great  and  chief  means  of  diagnosis 
of  disease  of  the  heart,  on  account  of  the  accuracy  of  its  indications. 
So  it  still  is,  but  it  is  a mistake  to  consider  it  as  all-sufficient.  Its 
signs  may  be  quite  misleading,  as  when  typical  murmurs  exist  during 
life  in  a case  of  simple  distension  of  the  left  ventricle  in  Bright’s  dis- 
ease, but  in  which  the  valves  may  be  found,  post-mortem,  quite 
healthy.  Levden  says  that  loud  murmurs  are  of  better  prognosis  than 
feeble  ones,  and  often  the  worst  cases  are  those  where  auscultation  fails 
altogether.  It  is,  moreover,  of  much  importance  that  auscultatory 
signs  should  be  observed  in  a systematic  order,  so  as  to  note  the  easiest 
determined  first  and  the  most  difficult  last.  Thus,  to  a beginner  it  may 
well  be  embarrassing  to  settle  the  rhythmic  succession  of  the  sounds 
which  he  hears.  Instead  of  the  14  to  16  respiratory  sounds  a minute 
of  pulmonary  auscultation,  he  may  have,  in  a case  of  combined  endo- 
and  pericarditis,  72  murmurs  replacing  the  heart-sounds  in  the  same 
time.  When  to  this  element  of  number  irregularity  of  rhythm  is 
added,  it  is  plain  that  the  relations  of  the  sounds  or  murmurs  to  the 
systole  and  diastole  respectively  may  be  impossible  to  decide  without 
previously  obtaining  the  aid  of  the  other  elements  in  auscultation.  The 
first  observation  to  note,  therefore,  when  a murmur  is  detected  is  the 
exact  locality  where  it  is  heard  plainest.  If  more  murmurs  than  one 
are  present,  then  where  each  of  these  is  heard  plainest  should  likewise 
be  settled,  for  this  often  decides  not  only  that  there  is  more  than  one 
murmur,  but  what  kind  of  murmur  the  first  one  noted  is.  The  next 
step  is  thus  made  easier — viz.  to  determine  in  what  directions  the  mur- 
mur is  or  is  not  transmitted.  With  these  two  points  well  determined, 
the  question  of  rhythm  then  nearly  settles  itself. 
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Mitral  murmurs  have  the  apex  for  their  region  of  greatest  intensity. 
An  apex-murmur  which  is  conducted  to  the  left,  under  the  axilla, 
and  is  likewise  plainly  audible  at  the  left  of  the  spine  about  the 
second  dorsal  vertebra,  while  it  grows  less  distinct  toward  the  base  of 
the  heart,  is,  without  doubt,  a systolic  regurgitant  murmur.  But  an 
apex-murmur  which  is  not  transmitted  in  these  directions,  but  grows 
less  distinct  toward  the  axilla  and  toward  the  base,  is  most  likely  the 
presystolic  murmur  of  mitral  stenosis.  It  might  easily  be  mistaken  for 
an  aortic  diastolic  murmur,  as  this  may  be  transmitted  to  the  apex, 
and,  moreover,  both  these  murmurs  occur  during  the  diastolic  period ; 
but  the  seat  of  greatest  intensity  of  the  aortic  diastolic  is  never  at  the 
apex,  but  down  the  sternum,  or  even  at  the  base,  and  it  is  generally 
heard  also  in  the  aorta.  The  two  mitral  murmurs  differ  also,  as  a 
rule,  from  each  other  in  other  respects.  The  stenotic  is  rather  harsh  or 
grinding,  but  ends  abruptly  with  a click,  which  marks  the  systolic 
closure  of  the  valve,  while  the  systolic  murmur  of  mitral  incompetence 
is  soft,  or  at  most  blowing  or  booming,  in  its  note.  With  both  these 
murmurs  the  second  heart-sound  is  heard  only  at  the  base,  and  it  is 
there  significant  of  the  embarrassment  of  the  pulmonary  circulation  to 
find  the  note  of  the  semilunar  valves  of  the  pulmonary  artery  at  the 
left  of  the  sternum  sharper  than  those  of  the  aorta  more  to  the  right. 
In  some  cases  of  mitral  stenosis,  or  even  in  emphysema,  the  pulmonary 
valves  cannot  close  as  soon  as  those  of  the  aorta,  and  we  have  a redu- 
plication of  the  second  sound,  best  compared  to  the  double  rebound  of 
a Hammer  after  the  first  stroke  on  a hard  surface.  A mitral  stenotic 
murmur  often  varies  in  intensity,  being  louder  if  the  patient  is  sitting 
up  than  when  lying  down,  or  according  to  the  rapidity  of  the  heart- 
beat. Its  frequent  disappearance  as  the  patient  advances  in  age  or  in 
disease  has  been  the  subject  of  some  fanciful  explanations,  but  it  seems 
most  natural  to  refer  it  to  a relative  removal  of  stenosis  by  dilatation 
of  the  ventricle ; for  this  often  widens  the  mitral  opening  enough  to 
produce  incompetence,  without  the  valves  being  even  diseased.  An 
aortic  stenotic  murmur  is  easily  recognized  by  its  site  of  greatest  inten- 
sity being  the  base,  and  then  by  its  transmission  to  the  aorta  at  the 
second  right  costal  cartilage,  and  thence  up  the  carotids.  It  is  then 
also  plainly  synchronous  with  the  heart-beat.  A diastolic  aortic  mur- 
mur has  its  point  of  greatest  intensity  just  below  the  base  of  the  heart  at 
the  mid-sternum,  and  is  transmitted  either  directly  down  the  sternum  or 
a little  to  the  left.  It  is  also  transmitted  into  the  aorta,  but,  of  course, 
not  so  plainly  as  the  systolic  murmur.  Its  rhythm  is  more  easily 
made  out  than  the  diastolic  murmur  of  mitral  stenosis,  for  it  begins 
immediately  after  the  systole  ends,  and  occupies  the  whole  dias- 
tolic period.  When  a double  aortic  murmur  is  found,  the  louder  the 
first  or  systolic  sound  is  of  the  two,  the  better  the  prognosis,  although 


CHRONIC  VALVULAR  DISEASE. 


715 


if  the  diastolic  murmur  be  prolonged  it  does  not  show  so  much  disease 
as  when  it  is  very  short,  for  this  may  mean  that  the  blood  is  falling 
back  into  the  ventricle  with  great  facility. 

Auscultation  should  also  take  note  of  simple  modifications  of  the 
natural  sounds.  A weak  first  sound  at  the  apex,  with  a too  el  cap  sec- 
ond sound  at  the  base,  is  one  of  the  signs  of  failing  heart,  as  in  fevers, 
the  first  sound  being  feeble  because  the  ventricle  is  contracting  feebly, 
while  its  quick  relaxation  causes  the  semilunar  valves  to  flap  back  sud- 
denly with  a short  snap.  If  only  one  sound  is  heard  in  fevers,  it  is 
the  second  sound.  On  the  other  hand,  these  signs  are  closely  imitated 
in  the  cardiac  hypertrophy  of  Bright’s  disease  or  in  general  arterial 
sclerosis.  The  difference  is  that  the  first  sound  in  hypertrophy  is  muf- 
fled  and  prolonged,  owing  to  the  long  stroke  of  the  ventricle  m forcing 
theHbioodlnfo  the  over-full  arterial  system,  while  the  short,  sharp  sec- 
ond sound  is  caused  by  the  strong  recoil  of  the  distended  aorta.  The 
difference  is  further  made  more  evident  by  the  complete  contrast 
between  the  impulse  of  the  apex-beat  and  the  opposite  qualities  of 
the  pulse  in  the  respective  states. 

Murmurs  at  the  valvular  orifices  ef  the  right  heart  are  infrequent, 
and,  with  the  exception  of  tricuspid  regurgitation,  are  commonly  con- 
genital. Dr.  Bradford  Fenwick  has  collected  70  cases  of  stenosis  of 
© 

the  tricuspid,  with  presvstolic  murmur,  the  majority  of  which  were  in 
young  women  who  also  suffered  from  mitral  stenosis.  The  murmur 
was  heard  best  over  the  fifth  right  costal  cartilage,  near  the  sternum. 
Tricuspid  regurgitant  murmurs  are  of  a soft  character,  heard  best  at 
the  right  of  the  ensiform  cartilage,  but  are  always  difficult  to  distin- 
guish from  coexistent  mitral  regurgitant  murmurs.  Pulmonary  sys- 
tolic murmurs  have  their  point  of  greatest  intensity  at  the  base,  close 
to  the  left  edge  of  the  sternum,  and  transmit  toward  the  left  clavicle. 
Venous  murmurs,  on  the  other  hand,  are  quite  frequent.  In  tricuspid 
regurgitation,  with  venous  pulse,  a systolic  murmur  may  be  heard  at 
the  origin  of  the  descending  vena  cava  in  the  neck.  But  much  the 
most  pronounced  of  the  venous  murmurs  is  the  loud,  continuous  hum 
heard  oftenest  in  anaemic  young  women,  when  the  stethoscope  is  laid 
lightly  on  the  jugulars  just  above  the  inner  end  of  the  clavicle.  That 
it  is  in  the  veins  is  shown  by  its  immediate  arrest  by  pressing  with  the 
finger  upon  the  vein  above.  In  some  anaemic  patients  systolic  basic 
murmurs,  transmitted  into  both  the  aorta  and  the  pulmonary  artery, 
are  also  sometimes  heard.  The  various  explanations  of  the  genesis  of 
these  anaemic  murmurs  are  too  numerous  to  discuss,  but  their  func- 
tional character  is  shown  by  their  simultaneous  disappearance  with 
the  anaemia. 

An  examination  of'  a case  of  heart  disease  cannot  be  considered 
complete  without  a careful  comparison  of  its  indications  with  the  state 


CHRONIC  DISEASES  OF  THE  HEART. 


71 6 

of  the  arterial  flow.  The  sphygmograph  supplies  a very  satisfactory 
schematic  representation  of  the  relation  of  the  action  and  states  of  the 
heart  to  the  vibrations  of  the  blood  throughout  the  arteries,  whether  in 
health  or  disease,  but  its  uses  are  not  so  much  clinical  as  explanatory 
and  confirmatory  of  the  indications  which  manual  examination  of 
the  pulse  affords.  The  practising  physician  had  much  better  relv  on 
his  sense  of  touch,  which  can  be  trained  to  note  the  conditions  of  the 
blood-current  with  a delicacy  and  certainty  which  no  mechanical  con- 
trivance can  match.  But  as  in  physical  examination  of  the  lungs 
palpation  and  percussion  should  precede  auscultation,  so  a physical 
examination  of  the  blood-vessel  itself  should  precede  that  of  the 
characters  of  its  pulse-beat.  To  do  this  three  fingers  should  be  laid 
on  the  radial  at  the  flexed  wrist,  and  the  vessel  carefully  palpated 
transversely  and  up  and  down  its  course.  If  the  artery  is  in  a normal 
condition,  it  cannot  be  felt  as  it  lies  in  its  sheath  except  by  its  beat. 
It  may  be  felt  instead  as  a smooth  resistant  cord  or  as  a rough,  hard, 
and  crooked  tube  for  some  distance  up  the  arm.  In  the  first  case,  it 
may  be  only  over  full  from  obstruction  to  the  outflow  in  die  arterioles 
or  capillaries.  In  the  second  case,  it  is  not  only  over  full,  but  its  coats 
have  become  diseased  and  thickened  with  atheromatous  patches,  which 
in  some  patients  give  it  the  feeling  of  a string  of  beads.  To  determine 
whether  it  is  simply  a distended  artery  or  a thickened  one,  the  upper 
finger  should  then  be  pressed  upon  it,  so  as  to  stop  the  blood-current 
within,  when,  if  it  be  only  over  full,  the  other  two  fingers  no  longer 
feel  it  as  before,  but  if  it  is  permanently  thickened  it  is  still  percepti- 
ble as  a hardened  cord.  The  conclusions  which  this  examination 
allows  are  not  only  of  importance  in  cases  of  heart  disease,  but  of 
many  general  conditions  of  the  circulation  as  well,  sufficient  to  affect 
the  prognosis  of  a pneumonia  or  to  suggest  liability  to  hemiplegia. 
A diseased  radial  implies  a general  arterial  degeneration,  with  exten- 
sive obliteration  of  arterioles.  The  skin  in  such  a state  of  the  circu- 
lation must  be  everywhere  relatively  anaemic,  which  it  shows  by  its 
slowness  to  redden  on  friction  ; and,  as  the  veins  cannot  receive  the  nor- 
mal impulse  of  the  heart  through  such  an  intermediate  obstruction,  the 
tendency  to  oedema  on  the  supervention  of  an  inflammatory  congestion, 
as  in  pneumonia,  is  much  increased.  But  it  is  on  the  work  of  the  heart 
itself  that  the  onus  of  the  change  is  first  and  most  felt,  and  besides 
this  very  probably  in  its  nutrition,  from  disease  of  the  coronary  arte- 
ries on  the  one  hand,  and  from  extension  of  the  same  changes  in  the 
intima  of  the  aorta  to  the  semilunar  valves. 

The  characters  of  the  pulse  may  now  be  studied  according  to  the 
six  elements  which  enter  into  a pulse-beat.  I lie  first  three  depend 
upon  the  action  of  the  heart ; viz.  its  frequency,  force,  and  rhythm 
— that  is,  whether  the  pulse  be  slow  or  rapid,  strong  or  weak,  regular 
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or  irregular — while  the  other  three  depend  upon  the  state  of  the 
vessel — namely  (1)  the  size  of  the  pulse,  whether  large  or  small ; (2) 
its  quality,  whether  it  be  compressible  or  incompressible ; and  (3)  its 
length,  whether  the  pulse- wave  take  a relatively  long  or  very  short 
time  to  pass  under  the  huger.  A seventh  chaiactei  ot  the  pulse  of  a 
pathological  kind  may  be  added,  the  dicrotic,  which  in  debilitated  con- 
ditions, as  in  fever,  is  manifested  by  a reflux  wave  in  the  relaxed  blood- 
vessel after  the  passage  of  the  true  pulse- wave. 

The  relation  of  the  pulse  to  various  valvular  disorders  has  been 
already  alluded  to,  but  there  is  one  pulse-character  which  merits  a 
special  mention  on  account  of  its  bearing  on  the  etiology  of  chronic 
heart  disease;  and  that  is  the  incompressible  or  high-tension  pulse. 
It  is  very  easily  mistaken  for  a strong  pulse,  because  the  continued 
throb  of  the  vessel  after  considerable  pressure  is  exerted  upon  it  gives 
the  impression  of  a strength  sufficient  to  force  its  way  against  obstruc- 
tions, whereas,  if  the  heart,  the  source  of  pulse-strength,  be  examined, 
it  may  be  found  quite  weak.  An  incompressible  pulse  is  solely  due  to 
obstruction  in  the  outflow,  just  as  one  can  stand  on  a hose  if  the  stop- 
cock closes  the  water  from  escape.  I-n  an  artery  the  outflow  may  be 
hindered  by  reflex  nervous  spasm  of  the  arterioles,  as  in  the  hard 
pulse  of  peritonitis,  or  from  irritant  blood-ingredients,  as  in  the  hard 
pulse  of  gout,  or  from  this  with  endocarditis  added,  as  in  chronic 
Bright’s  disease';  and  the  general  condition  which  leads  to  a continued 
high-tension  pulse  must  necessarily,  in  time,  lead  to  left-ventricle 
hypertrophy  as  the  first  in  a long  series  of  consecutive  cardiac  derange- 
ments. An  incompressible  pulse  is  also  a long  pulse,  for  the  pulse- 
vibration  is  short  only  when  there  is  no  resistance  to  the  flow. 

Chronic  Secondary  Heart  Disease. 

The  clinical  history  of  many  cases  of  chronic  cardiac  disease  is  that 
one  who  has  never  suffered  from  any  form  of  heart  affection  before 
begins  after  he  is  forty-five  years  old  to  notice  that  he  easily  gets  out 
of  breath  on  going  up  stairs.  In  time  this  happens  on  comparatively 
slight  muscular  exertion,  especially  after  eating.  He  concludes  that 
he  is  bilious,  because  dyspeptic  symptoms,  with  some  sallowness,  make 
their  appearance;  but  finally  some  swelling  of  the  feet  alarms  him 
enough  to  consult  a physician.  On  examination  his  radial  artery  can 
be  felt  and  rolled  like  a cord  in  its  bed,  while  his  pulse  is  long  and  of 
high  tension.  Auscultation  of  his  lungs  gives  jarring  expiration,  with 
mucous  rales  at  both  bases.  The  action  of  the  heart  is  labored — that 
is,  the  systole  is  long  with  a muffled  first  sound,  and  the  impulse 
strong  and  diffused — while  the  second  sound  at  the  base  is  clearer 
than  natural  at  both  edges  of  the  sternum  ; but  besides  an  occasional 
irregular  or  intermittent  beat  there  is  no  murmur  or  other  sign  of 
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heart  disease.  The  urine  is  found  to  be  abundant,  pale,  of  low  specific 
gravity,  and  occasionally  with  a little  albumin  and  a few  casts.  Under 
proper  treatment  he  gets  better  for  a time,  his  breathing  becomes  easier, 
and  all  signs  of  oedema  disappear.  But  after  a while  the  same  symp- 
toms return,  and  he  begins  to  have  suffocative  attacks  at  night,  with 
more  or  less  expectoration ; his  strength  fails,  his  digestion  is  more 
impaired,  albumin  appears  oftener  in  the  urine,  and  the  dropsy  of  the 
legs  increases,  till  anasarca  and  pleuritic  effusion,  particularly  on  the 
left  side,  progressively  develop.  Auscultation  of  the  heart  still  fails 
to  detect  a murmur,  but,  instead,  the  rhythm  of  the  heart  becomes 
very  irregular,  and  a discrepancy  develops  between  the  number  of  the 
beats  of  the  heart  and  those  of  the  pulse  at  the  radial,  the  latter  being 
much  fewer.  The  dropsy  continues  to  increase  along  with  the  embar- 
rassment of  the  breathing,  until  death  supervenes.  The  heart  is  found, 
post-mortem,  with  the  left  ventricle  greatly  hypertrophied  and  the  right 
less  so,  but  the  valves  seem  to  be  all  right.  If  the  ventricle,  however, 
be  stretched  by  the  fingers  to  reproduce  its  state  in  life,  which  has  been 
lessened  by  post-mortem  contraction,  it  becomes  plain  that  it  was  then 
so  dilated  that  both  the  mitral  and  the  sigmoid  valves  must  have  been 
more  or  less  incompetent.  Some  writers  term  a case  like  this  “ idio- 
pathic enlargement  of  the  heart.”  We  might  as  well  say  that  the 
patient  spontaneously  died.  The  findings  after  death  show,  instead, 
that  for  a long  time  the  left  ventricle  had  a hard  task  to  perform,  and 
which  for  an  unknown  period  it  did  perform  so  well,  because  it  grew 
for  the  purpose,  that  the  patient  was  not  aware  that  anything  was 
wrong.  It  was  not  until  it  began  to  be  labor-worn,  and,  losing  its 
tone,  began  to  dilate,  that  he  noticed  his  breathing  growing  short. 
The  real,  primary  cause  of  the  heart  affection,  therefore,  was  the  con- 
dition which  gave  such  high  tension  to  the  pulse. 

A ready  explanation,  which  has  been  widely  received,  of  the  arte- 
rial tension  which  leads  to  cardiac  enlargement,  is  that  it  is  due  to 
general  endarteritis.  When  one  considers  the  extent  to  which  the 
lumen  of  the  arteries  must  be  diminished,  especially  in  the  smaller 
branches,  by  the  sclerotic  and  atheromatous  changes  which  are  often 
found  so  generally  disseminated  that  immense  numbers  of  the  arterioles 
must  virtually  be  closed  by  them,  it  seems  as  if  the  obstacle  in  the  cir- 
culation to  be  overcome  by  the  left  ventricle  must  be  equal  to  anything 
which  a diseased  valve  could  occasion,  for  no  aortic  stenosis  could  be 
more  effective  than  such  a general  stenosis.  But,  unfortunately,  some 
autopsies  disprove  the  sufficiency  of  this  hypothesis  in  both  ways,  for 
cases  of  general  sclerotic  and  atheromatous  arterial  disease  have  been 
found  without  any  cardiac  enlargement  accompanying  them,  and  car- 
diac enlargements,  on  the  other  hand,  have  been  as  often  found  \\  itliout 
any  arterial  changes.  The  cardiac  enlargements,  however,  always  had 
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high-tension  pulse  in  the  clinical  history,  whether  the  arteries  were 
diseased  or  not.  On  this  account,  Traube,  who  at  first  advocated  the 
endarteritis  theory,  gave  it  up,  and,  instead  of  regarding  the  heart  dis- 
ease as  caused  by  the  arterial  disease,  regarded  them  together  as  due  to 
a more  general  cause.  Frauzel  suggests  that  some  unknown  ptomaine 
in  the  blood  may  be  the  primary  cause  of  the  high  tension,  and  this,  in 
turn,  may  be  the  occasion  both  of  the  endarteritis  and  of  the  heait  dis- 
ease. Without  further  discussing  these  theories,  it  is  worthy  of  remark 
that  in  chlorosis  we  have  a high-tension  pulse,  and,  very  often,  cardiac 
hypertrophy,  which  disappears  when  the  chlorosis  is  cured.  Why  can- 
not the  circulatory  difficulty  in  this  case  be  in  the  capillary  circulation, 
on  account  of  the  interference  with  the  interchange  between  the  capil- 
lary and  the  extra-capillary  or  interstitial  circulation,  due  to  the  oxy- 
gen of  the  blood  being  altered?  The  extra-capillary  circulation  is,  for 
nutrition,  the  most  important  department  of  the  whole  circulation ; 
and  that  this  may  be  itself  the  seat  of  the  circulatory  embarrassment 
on  account  of  changes  in  the  blood  is  rendered  very  probable  by  all 
that  is  known  of  the  condition  of  the  blood  in  cases  of  high-tension 
pulse,  such  as  in  gout,  lead-poisoning,  and  renal  disease.  These  are 
each  conditions  of  blood-poisoning  which  can  easily  be  conceived  of  as 
primarily  deranging  the  osmotic  function  which  capillaries  subserve ; 
which,  it  should  be  remembered,  is  not  merely  to  conduct  the  blood,  as 
the  larger  vessels  do,  but  to  exchange  inflow  for  outflow  with  the  inter- 
stitial current.  This  was  the  original  hypothesis  of  Bright  himself,  to 
account  for  the  frequent  coincidence  of  heart  disease  with  kidney  dis- 
ease, and  I do  not  see  that  any  subsequent  theories  have  improved 
upon  it.  Muscular  tissue  is  present  in  tubular  structures  only  to  move 
something  out  of  them,  and  the  increased  tonus  of  the  arterioles  means 
that  there  is  obstruction — not  in  them,  but  in  the  capillaries  beyond  ; 
and  a general  blood-contamination  disturbing  capillary  osmosis  will 
therefore  raise  the  whole  arterial  tension,  with  the  effect  of  increased 
heart-labor,  without  arterial  disease  necessary  anywhere.  This  blood- 
contamination,  however,  is  very  prone  to  set  up  inflammation  in  the 
intima,  not  only  of  the  arteries,  but,  as  has  been  shown  bv  Arthur  V. 
Meigs,  in  the  veins  as  well,  so  that,  doubtless,  arterio-sclerosis,  while 
not  sufficient  to  account  for  all  cases  of  these  forms  of  secondary  heart 
disease,  yet  is  a serious  complication  of  the  original  cause  of  the  cardiac 
affection. 

High-tension  pulse  is  found  in  every  form  of  structural  kidney  dis- 
ease, invariably  in  the  contracted  kidney,  less  invariably  in  the  large 
white  kidney,  still  less  in  waxy  degeneration  and  in  pyelo-nephritis ; 
and  consecutive  heart-change  is  present  in  the  same  ratio  in  these  dif- 
ferent renal  affections.  But  in  addition  to  the  arterial  obstruction  the 
toxremia  of  Bright’s  disease  is  often  a direct  cause  of  endocarditis,  some- 
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times  of  pericarditis  as  well,  so  that  the  usual  ante-mortem  symptoms 
and  post-mortem  findings  of  valvular  disease,  already  described,  are 
the  rule  in  these  cases.  Besides  developed  kidney  disease,  persons  with 
the  uric-acid  diathesis  are  prone  to  become  short-breathed  and  to  suffer 
general  arterial  change  from  an  accumulation  in  the  blood  of  imper- 
fectly oxidized  products  of  retrograde  metamorphoses.  Over-indul- 
gence in  eating,  and  still  more  in  drinking  fermented  liquors,  whether 
wines  or  beers,  with  sedentary  habits  favoring  portal  stasis,  may 
develop  all  the  train  of  the  results  of  cardiac  dilatation  on  the  super- 
vention of  some  extra-cardiac  strain,  as  a bronchitis,  or  after  some 
cause  of  general  enfeeblement.  With  many  others  the  tendency  to 
heart  disease,  from  the  same  circulatory  conditions,  is  as  plainly  hered- 
itary as  a tendency  to  apoplexy.  In  Bright’s  disease  the  hypertrophied 
left  ventricle  often  fails  in  power  before  the  hypertrophied  right  ventri- 
cle does,  with  the  result  that  the  latter  may  overwhelm  the  lungs  with 
more  blood  than  the  weakened  left  can  dispose  of.  Attacks  of  a suf- 
focative asthmatic  kind,  with  profuse  expectoration  of  blood-streaked 
mucus,  may  occur,  or  a more  chronic  condition  of  combined  cardiac  and 
respiratory  dyspnoea  from  pulmonary  oedema  continue  with  great  aggra- 
vation of  the  patient’s  distress.  At  other  times  Cheyne-Stokes’  respi- 
ration may  develop,  when  it  is  of  worse  prognosis  than  in  most  other 
conditions  in  wffiich  it  is  observed. 

Heart  Disease  from  Bodily  Strain. 

Badly-fed  and  under-nourished  laborers,  whose  occupation  entails 
carrying  heavy  loads  up  ascents,  are  prone  to  suffer  from  dilatation  of 
the  heart,  coming  on  gradually  without  valvular  disease,  but  ending  in 
much  the  same  way  as  the  forms  secondary  to  vascular  disorder  just 
described.  To  lift  a heavy  weight  a deep  inspiration  is  first  taken,  and 
then  the  expiration  is  suddenly  stopped.  The  extensive  muscular  con- 
traction which  then  follows  while  the  breath  is  held  forcibly  empties 
the  veins  into  the  heart.  It  is  easy  to  see  that  both  ventricles  must 
suffer  distension  from  such  an  access  of  blood  coinciding  with  an  inter- 
ruption of  the  respiratory  rhythm,  and,  if  the  general  muscular  nutri- 
tion is  weakened  by  insufficient  food  and  unhealthy  drink,  a constant 
repetition  of  such  acts  will  naturally  lead  to  dilatation  of  the  heart. 
Occasionally  cases  occur  in  which  acute  distension  of  the  left  ventricle 
results  from  some  one  act  of  over-strain,  as  in  a hospital  patient  of 
mine,  a young,  athletic  ice-man,  when  attempting  to  throw  a large 
block  of  ice  along  a sidewalk.  He  was  seized  with  an  intense  pain  in 
the  cardiac  region,  which  radiated  down  the  left  arm,  and  he  fell 
breathless  to  the  ground.  On  admission  he  was  scarcely  able  to  speak, 
he  had  a constant  short  cough,  and  was  deeply  cyanosed ; the  percus- 
sion dulness  extended  half  an  inch  outside  of  the  nipple  line,  and  a 


MUSCULAR  DEGENERATION  WITHOUT  DILATATION.  721 


diastolic  murmur  was  present.  In  three  days  these  physical  signs  had 
so  diminished,  and  the  patient  felt  so  well,  that  he  could  not  be  per- 
suaded to  stay  in  the  hospital,  but  left  to  resume  his  work.  This  was 
a dangerous  proceeding  for  him,  as  the  rule  is  that  acute  strain,  unless 
time  enough  is  allowed  for  recovery,  sets  up  a chronic  irritability  of 
the  heart  which  ends  in  incurable  dilatation. 

It  is  often  asked  of  physicians  whether  athletic  exercises,  such  as  boat- 
races,  football  games,  etc.,  so  popular  now  with  young  collegians,  do  not 
entail  risk  of  heart  disease.  There  is  no  doubt  that  the  severe  prepar- 
atory training  which  many  of  them  take  would  be  dangerous  to  certain 
constitutions,  for  the  profession  has  been  made  familiar  with  the  results 
of  such  muscular  strain  by  the  treatises  of  DaCosta  in  this  country 
and  of  English  and  German  writers  on  the  irritable  heart  of  young 
soldiers,  which  is  induced  by  prolonged  drill  and  marching  with  too 
confining  or  heavy  accoutrements.  After  a slight  attack  of  diarrhoea 
or  fever,  the  soldier  on  returning  to  duty  soon  finds  that  he  suffers  with 
palpitation  or  faintness,  and  he  is  returned  to  hospital  with  pronounced 
and  obstinate  disturbance  of  the  heart’s  action,  such  as  dyspnoea  and 
rapid  pulse,  much  increased  by  standing,  and  with  failure  of  circulation 
in  the  extremities.  If  this  state  be  not  remedied  by  prolonged  rest  and 
proper  treatment,  what  seemed  at  first  to  be  but  a functional  derange- 
ment ends  in  permanent  organic  heart-damage,  both  valvular  and 
muscular. 


Muscular  Degeneration  op  the  Heart  without  Dilatation. 

A e prefer  this  term  to  “ fatty  ” degeneration,  because  the  group 
of  sy  mptoms  which  belong  to  the  affection  indicate  a heart  weakened 
by  a muscular  degeneration  which  may  be  fatty,  and  also  may  not  be 
fatty,  but  something  else.  A patient  just  recovering  from  typhoid 
fever  rises  too  quickly  in  bed,  and  thus  induces  fatal  syncope.  His 
heart  is  found,  at  autopsy,  to  be  of  a paler  color  than  natural  and  of  a 
soft  and  brittle  texture,  but  the  microscope  shows  nothing  that  resem- 
bles the  real  fatty  degeneration  of  heart-muscle  found  in  phosphorus- 
poisoning or  in  pernicious  anaemia.  So,  in  practice,  we  have  patients 
vho  show  symptoms  of  essential  cardiac  debility — breathlessness  on 
exertion,  cold  extremities,  weak  but  compressible  pulse,  and  with  no 
visible  or  sensible  apex-beat,  while  auscultation  reveals  no  murmurs, 
but  only  a weak  and  short  first  sound,  with  much  the  character  of  the 
normal  second  sound.  Chronic  symptoms  of  heart  failure,  such  as 
flatulence,  diarrhoea,  dropsy,  and  orthopnoea,  may  successively  develop, 
anil  yet  the  patient  recover  and  enjoy  good  health  for  several  years* 
and  then  die  suddenly,  as  a patient  of  mine  did  whose  father  and 
brother  had  died  in  the  same  way.  Another  patient  had  quite  recov- 
ered for  two  years  from  similar  symptoms,  but  succumbed  in  a week 
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from  acute  dilatation  of  the  heart  brought  on  by  a night’s  detention  on 
the  cars  in  New  Mexico  at  an  elevation  of  about  seven  thousand  feet. 
The  weakness  in  the  heart-walls,  which  is  the  disease  of  these  patients, 
has,  however,  different  anatomical  characters  in  different  cases.  In 
some  there  is  a partial  but  marked  fatty  degeneration,  associated  with 
a diseased  coronary  artery.  In  others  the  fatty  change  is  sufficient  to 
be  visible  to  the  naked  eye  as  fine  yellow  points  or  streaks  crossed  with 
darker  strife,  especially  in  the  papillary  muscles.  But  it  is  after  such 
acute  affections  as  phosphorus-poisoning  or  myocarditis  in  diphtheria, 
or  in  severe  chronic  anaemias,  as  pernicious  anaemia,  that  such  typical 
forms  are  found  ; instead,  therefore,  of  being  an  independent  disease  in 
them,  it  is  a sequel  to  other  morbid  processes.  On  the  other  hand, 
cardiac  muscular  weakness,  proceeding  to  a fatal  issue,  sometimes 
sudden,  occurs  as  a constitutional  affection  in  persons  frequently  with 
a neurotic  family  history,  in  whom  no  more  appieciable  fibiillar  change 
can  be  found  in  the  flabby  heart-muscle  than  in  some  cases  of  fatal 
angina  pectoris.  In  the  autopsies  of  corpulent  persons  who  have  died 
with  symptoms  of  heart  failure  deposits  of  fat  are  often  found,  undei 
as  well  as  over  the  pericardium,  in  such  quantity  as  to  suggest  the 
hypothesis  of  invasion  of  the  heart-muscle  by  fat  as  a distinct  moibid 
state.  This,  however,  is  doubtful,  as  the  heart  disease  is  oftenei 
explained  by  vascular  and  valvular  disease  being  also  present.  There 
can  be  no  doubt,  however,  that  obesity,  per  se,  is  unfavorable  to  healthy 
cardiac  tone  by  its  interference  with  free  respiration,  and  by  its  fostering 
the  sedentary  habits  which  weaken  muscular  structures  in  general. 


Fibroid  Degeneration. 

This  is  a special  morbid  condition  characterized  by  the  presence  of 
masses  of  hard  white  cicatricial  tissue,  found  in  the  heart-walls,  almost 
always  of  the  left  side.  They  can  scarcely  be  said  to  be  the  results  of 
endo-  or  pericarditis,  for  they  may  be  imbedded  m the  muscular  wa  s 
without  either  the  endocardium  or  pericardium  showing  any  connection 
with  them.  Sometimes  they  are  so  related  to  the  endocardial  surface  as 
to  suo-gest  their  origin  from  a circumscribed  abscess  arising,  as  already 
explained,  in  an  acute  endocarditis ; at  other  times  they  appear  on  the 
outer  surface  as  white  patches,  to  which  the  pericardium  is  adherent,  01 
they  appear  as  numerous  streaks  of  connective  tissue  distributed  irregu- 
larly through  the  muscular  substance.  That  they  do  not  constitute  a 
true  fibroid  degeneration  of  the  muscular  tissue  itself,  however,  is  evi- 
dent from  the  normal  state  of  the  fibres  themselves ; and  it  is  now  deter- 
mined that  they  are  caused  by  obliteration  of  atheromatous  branches 
of  the  coronary  arteries  by  thrombosis,  and  consequent  degeneration  of 
the  parts  supplied  by  them,  with  the  usual  substitution,  in  time,  o 
cicatricial  tissue.  Syphilitic  disease  of  the  coronary  arter.es  is  also 
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probably  a frequent  cause  of  the  affection.  The  action  of  the  heart 
may  be  much  impeded  by  these  tough  structural  changes  in  its  walls, 
which  occasionally  produce  such  a local  thinning  of  the  ventricular 
parietes  that  pouch-like  cavities,  or  so-called  aneurisms  of  the  heart, 
are  formed. 

As  might  be  expected,  auscultation  can  afford  but  little  help  in  the 
diagnosis  of  this  condition,  as  there  are  rarely  any  valvular  signs.  The 
symptoms  are  those  of  chronic  circulatory  embarrassment  simply ; the 
pulse  is  generally  slow  and  intermittent,  and  the  patient  is  very  apt  to 
sigh  frequently.  He  is  generally  very  despondent,  from  a sense  of 
constant  oppression  in  the  chest,  especially  on  exertion,  and  from  gen- 
eral muscular  debility.  He  may  continue  thus  an  invalid  for  years, 
and  die  finally  with  the  usual  developments  of  circulatory  failure; 
or  else  he  may  expire  very  suddenly,  as  animals  do  in  whom  a large 
branch  of  one  coronary  artery  has  been  tied,  when  for  some  time  the 
beats  seem  to  be  but  little  affected  by  the  operation,  and  then  come 
to  a sudden  stop. 


Extra-Pericardial  Adhesions. 

While  the  sequelae  of  simple  acute  pericarditis,  as  previously  stated, 
are  not  as  serious  as  those  of  endocarditis,  the  same  cannot  be  said  if 
the  inflammation  involves  the  adjacent  parts.  If  this  occurs,  the  heart 
may  become  permanently  fettered  to  the  chest- walls,  or  to  the  medias- 
tinal layers  of  the  pleura,  or  to  the  diaphragm,  or  to  the  structures  of 
the  posterior  mediastinum,  with  the  most  distressing  after-effects,  for 
the  benign  influence  of  hypertrophy,  which  counteracts  obstructions 
for  so  long  in  other  cardiac  affections,  is  here,  to  a great  extent,  pre- 
vented by  the  irregularity  of  the  heart-strains  present  and  by  their 
external  seat.  Primary  dilatation  of  the  cavities  on  both  sides  very 
commonly  results,  with  cardiac  pains  and  severe  distress  in  breathing, 
general  marasmus,  and  dropsy.  When  the  adhesions  with  the  pleura 
are  extensive,  we  may  have  the  pulsus jparodoxus,  so  named  because 
the  heart-beats  are  affected  by  the  movements  of  respiration.  A left 
pleurisy  or  pneumonia,  simultaneous  with  a pericarditis,  is  therefore 
of  evil  augury,  and  no  effort  should  be  spared  to  check  their  mutual 
interaction. 


Treatment  of  Chronic  Heart  Disease. 

The  treatment  of  chronic  heart  disease  should  be  clearly  sepa- 
rated into  the  measures  which  are  palliative  and  those  which  are 
curative  in  their  nature.  We  may  fail  equally  with  either,  but 
that  does  not  affect  the  difference  in  the  objects  sought  for  in  the 
employment  of  the  two  classes  respectively.  Thus,  under  the  class  of 
palliatives  come  all  the  nervines  which  are  prescribed  in  the  treatment 
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of  organic  diseases  of  the  heart,  such  as  digitalis,  strophanthus,  strych- 
nine, caffeine,  etc.  Neurotics  never  affect  structures,  but  only  func- 
tions. The  organic  changes  remain  just  the  same  as  ever,  no  matter 
how  long  the  remedies  are  administered,  and  all  that  should  be  expected 
of  a nervine  is  that  it  relieves  some  symptoms  of  the  morbid  condition, 
but  not  the  condition  itself.  This  is  according  to  the  therapeutic  law, 
to  which  there  are  no  exceptions,  that  any  drug  whose  specific  medi- 
cinal effects  can  be  secured  by  one  dose  cannot  modify  or  affect  a struc- 
tural change.  We  refer  to  these  principles  of  therapeutics  here  because 
there  seems  to  be  such  a widespread  reliance  on  drugs  in  the  treatment 
of  organic  lesions  of  the  heart,  any  one  of  which  might  be  taken  as 
long  as  is  that  powerful  cardiac  nervine,  tobacco,  without  the  most  skil- 
ful microscopist  being  able  to  detect  its  effect  on  the  heart-structure. 
In  many  cases  of  cardiac  dilatation  digitalis  affords  as  much  relief 
as  stramonium  does  in  many  cases  of  asthma,  but  the  hundredth  dose 
of  stramonium  does  not  do  more  than  the  first  did ; that  is,  relieve 
the  symptom,  bronchial  spasm,  for  the  disease,  asthma,  remains  as 
settled  as  ever.  Nor  can  any  other  nervine  do  more  than  digitalis 
does  with  each  dose  for  a certain  number  of  hours — viz.  stimulate  the 


contractile  function  of  the  heart-muscle,  the  heart-muscle  reverting  to 
its  old  state  as  soon  as  the  functional  effect  of  the  symptom-medicine 
has  passed  off.  Therapeutically,  therefore,  all  such  remedies  can  be 
regarded  only  as  temporary  makeshifts,  with  the  chances  that  ere  long 
they  will  begin  to  fail  and  become  less  and  less  effective.  The  bene- 
ficial effects  of  digitalis  are  due  to  the  cramp-like  contraction  which  it 
induces  in  the  heart,  as  it  does  in  the  other  hollow  organ,  the  uterus. 
It  therefore  lessens  dilatation  by  interfering  with  the  over-relaxation 
of  the  diastolic  period.  For  the  time,  therefore,  the  heart  has  returned 
to  its  natural  cavity-dimensions,  with  great  consequent  relief  to  all  the 
distressful  accompaniments  of  a heart  which  does  not  empty  itself  with 
each  stroke.  It  is  therefore  not  as  serviceable  when  the  diseased  heart 
does  emptv  itself  with  each  systole  as  in  the  first  stages  of  aortic 
regurgitation,  when  it  has  not  yet  dilated  beyond  compensation.  The 
effect &of  digitalis  on  the  pulse  in  a case  of  dilatation  is  often  very 
striking,  by  its  substituting  slow  regularity  for  the  many  ineffective 
contractions  of  the  over-distended  ventricle ; and  with  such  a recovery 
in  the  circulation  we  may  expect  the  breathing  to  improve  with  the 
restoration  of  the  cardio-respiratory  rhythm,  and  with  the  chance  thus 
given  for  the  pulmonary  oedema  to  be  taken  up.  . The  hepatic  stasis 
and  the  gastric  congestion  may  be  expected  to  improve  next,  and 
finally  the  kidneys  will  return  to  better  work.  The  patient  seeing  to 
improve  in  every  respect,  and  hence  this  drug  is  often  spoken  of  in 
terms  which  imply  that  it  is  the  remedy  for  organic  heart  disease.  It 
is  an  excellent  adjuvant,  but,  like  all  nervines,  it  can  be  nothing  more. 
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There  is  one  disadvantage,  however,  in  the  action  of  digitalis,  and  that 
is  that  it  acts  on  the  muscular  coat  of  the  arterioles  as  it  does  on  the 
ventricle,  and  thus  raises  the  tension  of  the  pulse.  In  many  cases, 
therefore,  we  lose  as  much  by  contracting  the  already  too-much-nar- 
rowed arteries  as  we  gain  on  the  heart  by  contracting  it.  This  is 
particularly  exemplified  by  the  aggravation  which  digitalis  occasions 
in  the  cerebral  symptoms  of  Bright’s  disease. 

We  have  one  nervine,  however,  which  can  both  counteract  this 
undesirable  vascular  effect  of  digitalis,  and  at  the  same  time  promote 
its  action  on  the  heart,  illustrating  the  frequent  advantage  of  com- 
bining nervines  which  act  alike  on  some  nervous  functions,  but  dif- 
ferently on  others.  That  ageut  is  nitro-glycerin,  which  promptly 
dilates  the  arterioles,  while  it  stimulates  the  cardiac  systole  and  for 
several  years  I have  been  accustomed,  on  this  account,  to  administer 
it  simultaneously  with  digitalis,  as  well  as  with  other  so-called  heart 
tonics,  with  a great  improvement  in  the  effects. 

Of  the  preparations  of  digitalis,  the  infusion  of  the  leaves  is 
undoubtedly  the  best  in  heart  dilatation,  in  doses  of  1 to  2 drachms 
everylliree  or  four  hours.  A reliable  tincture  comes  next  in  value, 
in  doses  of  10  drops,  but  the  fluid  extract  is  the  least  certain  in  its 
effects — in  heart  affections,  at  any  rate.  The  nitro-glycerin  should  be 
administered  only  in  a recently-made  solution,  \ grain  to  3 ounces  of 
water,  a tea-spoonful  of  which  contains  ^ of  a grain.  The  small 
manufactured  nitro-glycerin  pills  supplied  to  druggists  are  often 
untrustworthy.  The  dose  should  be  that  which  shortly  after  admin- 
istration gives  a slight  sense  of  fulness  in  the  temples.  The  difference 
in  susceptibility  among  patients  to  this  drug  is  remarkable,  some  being 
able  to  take  grain  without  feeling  it,  while  others  complain  of 
headache  from  grain. 

Along  with  digitalis,  strychnine  or  the  tincture  of  nux  vomica  is 
another  excellent  adjuvant.  T prefer  the  tincture,  and  give  it  in  10- 
drop  doses  with  the  digitalis  and  the  nitro-glycerin.  The  administra- 
tion of  these  three  drugs  can  be  kept  up  without  change  for  an  indefi- 
nite period  with  some  patients,  just  as  some  asthmatics  cau  take  their 
favorite  prescriptions  for  months,  but  with  most  patients  digitalis 
after  a time  disturbs  the  stomach,  and  we  are  obliged  to  intermit 
its  use. 

flhe  tincture  of  strophanthus,  in  doses  of  from  5 to  10  drops,  is, 
according  to  my  experience,  a good  substitute  for  digitalis,  and  I often 
prescribe  it  along  with  digitalis  itself,  as  well  as  with  the  other  neurot- 
ics mentioned.  It  is  particularly  adapted  to  all  cases  of  palpitation. 
whether  functional  as  in  Graves’  disease  or  when  complicating  organic 
affections.  It  does  not  equal  digitalis  in  the  treatment  of  dilatation, 
foi  it  does  not  interfere  with  the  diastole,  but  it  is  almost  free  from 
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the  contracting  effect  of  digitalis  on  the  arterioles.  One  drawback  is 
the  uncertainty  of  its  preparations,  which  sometimes  vary  greatly  in 
their  properties.  Some  two  years  ago  the  tinctures  supplied  to  the 
New  York  market  were  noted  for  causing  diarrhoea. 

A very  valuable  heart-stimulant  also  is  caffeine,  in  doses  of  from  1 
to  4 grains  of  the  citrate.  It  seems  specially  adapted  for  the  dyspnoea 
of  mitral  stenosis,  and,  with  nux  vomica,  is  better  than  digitalis  in 
aortic  incompetence. 

My  experience  with  convallaria  majalis,  sparteine,  and  barium 
chloride  has  been  tolerably  extensive  experimentally,  but  with  such 
uncertain  results  that  I can  rank  them  only  with  those  remedies  which 
may  be  tried  haphazard  when  one  does  not  know  what  else  to  give,  for, 
like  all  other  neurotics  except  colchicum,  they  cannot  do  any  perma- 
nent mischief. 

In  many  cases  of  beginning  arterio-sclerosis,  with  high-tension 
pulse,  we  have  a serious  symptom  of  developing  mischief  in  a quick- 
ening of  the  pulse.  These  patients  naturally  complain  of  head- 
symptoms,  and  may  come  for  the  first  time  for  advice  on  account  of 
such  troubles  as  vertigo,  etc.  The  rapid  pulse  implies  subacute  endo- 
carditis, and  then  aconite,  with  small  doses  of  corrosive  sublimate,  -g1— 
_i_  of  a grain,  should  be  administered,  with  the  constitutional  treatment 
to  be  soon  mentioned. 

In  contrast  with  this  symptomatic  treatment  of  chronic  diseases  of 
the  heart  the  physician  should  study  how  their  structural  changes  can 
be  prevented  or  averted.  This  can  be  done  only  by  reversing  their 
processes  of  development  according  to  the  physiological  laws  which 
their  development  shows  to  have  been  contravened.  Thus,  the  heart 
as  a muscular  organ  depends  for  its  vigor,  as  all  muscles  do,  on  the 
activity  of  the  respiration.  It  is  a universal  law  throughout  the  ani- 
mal kingdom  that  muscular  power  is  directly  proportioned  to  the 
amount  of  oxygen  consumed.  This  is  why  insects,  who  can  breathe 
from  nearly  every  part  of  their  bodies,  are  so  exceptional  in  muscular 
strength.  The  recent  discovery  that  muscles  have  in  addition  to,  and 
independent  of,  their  contractile  function,  the  function  of  generating 
animal  heat  is  one  of  great  significance  in  establishing  the  prime  neces- 
sity of  the  oxygen-supply  to  them.  The  blood  coming  from  a huge 
muscle,  such  as  the  gluteus  when  at  perfect  rest,  is  nevertheless  moie 
venous  in  its  diminished  oxygen  and  increased  carbonic  acid  than  the 
blood  of  the  right  ventricle,  because  the  latter  contains  visceral  \ enous 
blood  also,  and  glands,  even  when  most  active,  do  not  abstract  as  much 
oxygen  from  the  blood  as  muscles  do  when  apparently  most  inactive. 
The  application  of  these  principles  to  a case  of  threatened  weakening 
of  the  heart-walls  is  obvious.  Such  a patient  demands  the  freest  1 expi- 
ration which  can  be  secured  for  him,  and  which  will  be  in  as  complete 
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contrast  with  his  bodily  habits  in  the  past  as  possible.  It  is  from  that 
point  of  view  alone  that  I regard  OertePs  treatment  of  heart  diseases  as 
capable  of  doing  good.  The  other  features  of  the  system,  of  enjoining 
active  muscular  exercise,  such  as  mountain-climbing,  etc.,  are  applica- 
ble only  to  a minority  of  cases,  and  require  the  greatest  discrimination 
in  their  employment,  for  the  ratio  between  allowable  work  and  over- 
work varies  so  much  in  different  cases  that  I prefer  safer  methods  for 
attaining  the  same  results. 

An  ideal  environment  for  a patient  with  organic  heart  disease 
would  be  a comfortably  furnished  shed-shaped  tent,  with  good  ven- 
tilators at  each  end  and  with  a board  floor  well  raised  from  the 
ground.  Tents  with  all  the  requisite  facilities  for  camping  can  be 
obtained  in  this  country  now,  and  with  a little  experience  a camp-life 
can  be  made  more  comfortable,  enjoyable,  and  less  expensive  than  living 
at  any  Adirondack  hotel,  with  the  great  object  secured  of  really  constant 
free  breathing ; for  no  dwelling  apartment  can  give  the  same  air  at 
night  which  the  patient  receives  through  the  tent-walls,  as  it  is  contin- 
uously changed  through  them  without  a draught.  The  most  noticeable 
effect  of  two  or  three  months  of  camp-life  is  in  the  lowered  arterial 
tension,  which  may  be  noted  even  in  the  worst  cases  of  arterio-sclerosis. 
The  restoration  of  visceral  muscular  power  is  also  illustrated  in  many 
other  ways.  I have  known  obstinate  constipation  of  years’  standing 
thus  spontaneously  relieved,  the  residual  urine  in  elderly  patients  with 
distended  bladders  greatly  reduced  (in  one  case  a man  of  seventy- 
four  was  quite  cured),  and  chronic  bronchitis  progressively  improve, 
with  no  other  agency  to  account  for  these  results  than  simple  free 
breathing,  with  but  very  moderate  muscular  exercise.  When  camping 
cannot  be  resorted  to,  the  next  most  continuous  mode  of  open-air  life 
must  be  devised,  and  the  patient  be  enjoined  to  spend  as  little  time 
indoors  as  possible,  the  details  for  securing  this  end  being  those  which 
circumstances  will  permit. 

It  is  on  this  principle  that  iron  is  the  medicine  for  organic  heart 
disease,  not  only  as  a standard  remedy,  but  as  a prophylactic  against 
muscular  degeneration.  Iron  has  only  one  object  in  the  animal  econ- 
omy. Without  it  we  could  not  breathe.  To  keep  up  the  due  propor- 
tion of  this  oxygen-carrier  in  the  blood  is  therefore  the  great  indication 
whenever  a form  of  muscular  weakness  is  likely  to  develop,  whether  in 
the  bronchial  tubes,  the  alimentary  canal,  the  pelvic  organs,  or,  lastly, 
in  the  circulatory  system.  Every  case  of  organic  heart  disease  or  vas- 
cular disease  therefore  indicates  the  use  of  iron,  if  only  to  keep  hyper- 
trophied muscles  from  losing  their  contractile  power.  The  prompt 
improvement  caused  by  iron  in  such  a variety  of  disorders  of  weak- 
ened tubular  organs  is  not  because  it  cures  “ anaemia,”  but  because  it 
revivifies  their  muscular  walls  with  an  increased  supply  of  oxygen. 
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In  primary  chronic  valvular  disease  open-air  life  and  iron,  taken 
from  time  to  time  as  a prophylactic,  will  serve  indefinitely  to  ward  off 
the  day  of  heart  failure.  With  the  rheumatic  cases,  however,  we  must 
be  on  the  constant  watch  for  relapses  of  the  rheumatism,  and  consequent 
further  heart  mischief.  As  the  left  ventricle  often  hypertrophies 
rapidly  in  young  persons  with  aortic  lesions,  while  the  right  does 
not,  pains  in  the  cardiac  region  and  palpitation  are  prone  to  develop 
from  derangement  of  rhythm  between  the  two  sides.  For  this  bella- 
donna is  the  best  sedative,  in  10-drop  doses  of  the  tincture,  with  4 or  5 
grains  of  potassium  iodide  three  times  a day,  and  the  patient  should 
wear  a belladonna  plaster.  Cod-liver  oil  is  of  great  service  in  many 
cases  also.  Its  first  use  in  medicine,  to  which  it  was  restricted  for 
over  a century,  was  in  the  treatment  of  rheumatism,  and  for  the 
anaemia  of  protracted  cases  of  the  subacute  articular  form  it  is  superior 
to  any  other  remedy.  During  cool  or  winter  weather  these  patients 
should  wear  as  a preventive  buckskin  shirts  over  light  flannel  under- 
wear, and  they  should  sleep  in  flannel.  It  is  always  risky  for  rheu- 
matics to  indulge  in  cold-water  bathing,  but  the  ancient  practice  of 
daily  skin  inunctions  is  one  of  the  best  of  prescriptions  for  them 
against  fresh  attacks. 

In  chronic  secondary  valvular  disease  we  have  to  take  into  account 
the  constitutional  state  which  has  caused  the  heart  affection.  In  the 
high-tension  pulse  of  gouty  and  lithsemic  patients  a steady  course  of 
lithia-water  is  to  be  prescribed.  The  Buffalo  lithia-water  is  rather  too 
weak  in  lithia,  but  I have  known  a year’s  course  of  it  improve  the 
short  breath  of  some  patients  very  strikingly.  The  Londonderry 
Spring  of  New  Hampshire  has  the  highest  percentage  of  this  salt  of 
any  spring  in  this  country,  and  five  to  six  goblets  of  it  a day,  taken 
in  lieu  of  ordinary  water,  may  be  prescribed.  In  many  cases  the 
French  Contrexeville  Pavilion  Spring  water,  a goblet  with  each  meal 
and  at  night,  has  been  beneficial,  especially  where  the  gouty  symp- 
toms were  pronounced. 

The  heart  complications  of  Bright’s  disease  have  to  be  treated  in 
connection  with  the  kidney  affection.  Where  the  urine  is  pale  and  of 
low  specific  gravity,  with  a moderate  deposit  of  albumin,  corrosive 
sublimate,  taken  for  a week  at  a time,  of  a grain  three  times  daily, 
and  then  omitted  for  a week,  has,  in  my  experience,  repeatedly  im- 
proved the  color  and  specific  gravity  of  the  urine,  and  has  lowered 
the  arterial  tension.  The  important  adjuvant  action  of  nitro-gly- 
cerin  has  been  already  alluded  to.  It  is  in  these  patients  also 
that  the  beneficial  effects  of  frequent  warm,  but  not  hot,  baths 
in  relaxing  arterial  tension  is  manifested. 

In  the  renal  cases,  of  whatever  form,  the  importance  of  regulating 
the  diet  cannot  be  over-estimated.  In  view  of  the  recent  advance  in 
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our  knowledge  of  the  relations  of  intestinal  digestion,  and  the  r6le 
which  auto-infection  from  intestinal  poisons  plays  in  the  genesis  of 
vascular  and  kidney  disorders,  the  indications  for  supplying  the  most 
easily  assimilable  food,  with  the  least  excess  possible  of  too  concen- 
trated nitrogenous  ingredients,  in  kidney  disorders,  are  more  than 
ever  confirmed. 

No  case  of  high-tension  pulse,  with  consecutive  heart  complication, 
should  take  a hearty  meat  diet.  The  best  food  for  such  patients  is 
the  fermented  milk  of  the  Arabs.  All  pastoral  peoples,  who  have  to 
live  *e^lusiveTy ‘ on  milk,  as  most  Bedouins  and  Tartars  do,  have 
found  that  the  stomach  must  be  spared  the  curdling  of  the  milk, 
else  enough  gastric  juice  is  not  left  to  complete  the  digestion  of  the 
precipitated  casein ; which,  moreover,  if  precipitated  in  the  stomach, 
is  apt  to  be  in  too  large  and  solid  curds.  They  therefore  artificially 
ferment  the  milk  with  the  yeast-plant.  The  Arab  method  is  preferable 
for  invalids  to  the  kumyss  of  the  Tartars,  as  this  is  apt  to  be  too  acid 
from  keeping.  The  “ leben  ” of  the  Arabs  or  “ matzoon  ” of  the 
Turks  is  made  daily  by  adding  some  of  the  fermented  milk  of  the 
previous  day  to  the  fresh  milk  as  soon  as  it  is  brought  in  from  the 
milking.  The  “ leben  ” the  next  morning  is  a slightly  acid  fluid  of 
the  consistence  of  cream,  with  small  flaky  curds  and  with  the  taste  of 
buttermilk.  I regard  it  as  the  completest  and  most  digestible  food  for 
invalids  that  can  be  furnished,  and  the  most  striking  illustration  of  its 
adaptability  is  to  be  found  in  severe  organic  diseases  of  the  stomach 
with  intractable  vomiting,  as  in  gastric  ulcers  or  cancer  of  the  stom- 
ach. In  Bright’s  disease  it  has  seemed  to  me  often  curative,  and  at 
least  as  near  the  typical  food  for  giving  the  diseased  kidneys  the  min- 
imum of  work  as  can  be  devised.  The  more  the  patients  take  of  it 
to  the  exclusion  of  other  food,  the  better,  and  to  accustom  them  to  its 
use  they  may  begin  with  a half  pint  taken  as  a first  course  with  each 
meal.  It  should  always  be  eaten  with  a spoon  like  soup,  and  not 
drank.  After  a time  larger  and  larger  quantities  will  be  readily  dis- 
posed of.  The  directions  for  making  it  are  : to  break  up  by  thorough 
stirring  half  an  ordinary  yeast-cake  in  half  a pint  of  good  fresh  milk 
which  has  been  warmed  to  a blood  heat.  This  should  then  be  kept 
for  eight  to  ten  hours  in  the  kitchen,  with  occasional  stirring,  at  the 
end  of  which  time  the  milk  will  be  found  to  have  soured.  Six  table- 
spoonfuls,  or  3 ounces,  of  this  soured  milk  should  then  be  stirred  into 
a half  pint  of  fresh  milk,  and  the  first  half  pint  with  the  yeast  thrown 
away.  The  second  specimen  will  ferment  in  the  same  time  as  the  first 
one  did,  but  cannot  yet  be  eaten  on  account  of  the  still  perceptible  bit- 
ter taste  of  yeast ; but  3 ounces  of  it  can  be  used  for  a third  specimen. 
In  the  fourth  specimen  the  taste  of  yeast  is  no  longer  perceptible,  and 
then  the  leben  can  always  be  made  for  each  day’s  use  in  the  proportion 
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of  6 ounces  of  the  leben  of  the  previous  clay  to  a pint  of  new  milk.  It 
is  better  to  stir  it  well  as  soon  as  the  milk  is  found  to  be  changed,  and 
then  put  in  a refrigerator  to  prevent  further  acidification.  Sometimes, 
after  a month  or  two  months,  the  yeast  ferment  seems  to  die  out,  and 
the  process  has  to  be  begun  again  as  above  detailed.  If  it  seems  to 
make  too  large  curds,  it  need  then  only  be  stirred  well  before  eating  it. 
The  richer  the  milk  in  cream,  the  better  and  smoother  the  leben. 
With  this  milk  and  a digestible  vegetable  diet  (excluding  beans,  aspara- 
gus, and  fibrous  vegetables,  as  turnips,  beets,  etc,),  and  a good  supply 
of  ripe  fruit,  especially  grapes,  the  tension  of  the  pulse  may  be  found 
soon  much  less  than  when  meat  and  fermented  liquors  have  been 
largely  used. 

The  management  of  certain  acute  complications  remains  now  to  be 
briefly  spoken  of.  In  all  cases  of  labored  heart-action  a daily  evacua- 
tion of  the  bowels  is  very  necessary,  for  constipation  quickly  raises  the 
tension  of  the  abdominal  artex’ies,  and  thus  increases  the  heart’s  work. 
One  tea-spoonful  of  Epsom  salts,  with  a grain  of  quinine,  in  a tumbler 
of  water  on  rising,  may  be  prescribed  as  in  most  cases  a sufficient  lax- 
ative. In  others  a tea-spoonful  of  the  compound  liquorice  powder, 
with  a tea-spoonful  of  cream  of  tartar  at  night,  while  in  still  others 
one-fourth  or  half  a tumbler  of  Hunyadi  water  in  the  same  amount 
of  boiling  water  in  the  morning,  is  best.  All  highly  carbonated  waters 
are  ill  borne  by  patients  with  heart  disease,  and  the  hot  water  is  a good 
addition  to  prevent  or  get  rid  of  the  flatus  which  remains  after  most 
mineral-water  purgatives  have  acted. 

In  advanced  cases  of  heart  disease  we  are  often  obliged  to  have 
recourse  to  opium  to  secure  sleep.  The  rhythm  of  lung-  and  heart- 
action  needed  for  sleep  will  not  come  without  it.  It  is  a hard  alterna- 
tive to  meet,  for  the  ultimate  effect  of  the  drug  is  undesirable,  and  its 
administration  should  be  postponed  until  it  is  plain  that  the  patient 
will  be  more  weakened  by  his  sleeplessness  without  it  than  by  his 
depression  with  it.  Any  other  soporific  is  useless,  particularly  chloral, 
but  the  aromatic  spirit  of  ammonia  may  be  very  advantageously  added 
to  morphine  when  the  alkaloid  is  given. 

The  attacks  of  asthmatic  suffocative  congestion  of  the  lungs  in 
renal  disease  with  cardiac  dilatation  require  prompt  and  active  treat- 
ment. The  aim  should  be  to  rouse  the  weakened  left  ventricle  to 
action,  and  for  this  purpose  a hypodermic  injection  of  l grain  of  mor- 
phine with  grain  of  atropine  should  be  given,  and  simultaneously 
by  the  mouth  a tea-spoonful  of  aromatic  spirit  of  ammonia  with  3 tea- 
spoonfuls of  the  elixir  of  valerianate  of  ammonia  in  water.  Dry  cup- 
ping over  the  kidneys  and  back  of  the  lungs  should  then  follow,  with 
the  application  of  a large  blister  to  the  front  of  the  chest,  which  should 
be  allowed  to  stay  on  long  enough  to  redden  the  skin,  but  not  to  pro- 
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duce  vesication.  As  soon  as  the  dyspnoea  and  the  expectoration  show 
symptoms  of  subsiding,  a brisk  cathartic  of  40  to  60  grains  of  compound 
jalap-powder,  with  5 grains  of  calomel,  should  be  given,  or  1 to  2 drops 
of  castor  oil.  Franzel  recommends  1 grain  of  acetate  of  lead  to  be  given 
every  hour  while  the  urgent  symptoms  continue. 

In  the  ascites  of  dilated  heart  from  extra-pericardial  adhesions 
I have  seen  more  good  follow  tapping  than  in  abdominal  dropsy 
from  any  other  cause.  The  severe  distress  of  the  patient  is  often 
remarkably  relieved,  for  it  would  seem  as  if  abdominal  distension 
produced  a special  strain  in  these  patients  on  the  adhesions  to  the  ribs 
and  to  the  lower  sternum.  One  measure,  however,  should  never  be 
neglected  in  these  patients,  and  that  is  to  strap  firmly  the  ribs  of  the 
left  side  with  adhesive  plaster  up  to  the  axillary  line.  The  strips 
should  extend  from  the  spine  to  the  median  line,  following  the  direc- 
tion of  the  ribs,  and  in  applying  them  pressure  should  be  made  along 
the  lower,  and  not  the  upper,  border  of  the  strip,  to  have  it  fit  evenly, 
each  succeeding  strip  also  overlapping  half  the  width  of  the  one  pre- 
viously applied.  The  great  relief  which  this  uniform  restriction  of 
the  movements  of  respiration  over  the  heart  affords  is  immediately 
appreciated  by  the  sufferer.  From  time  to  time  the  strips  have  to  be 
left  off  on  account  of  irritation  of  the  skin  caused  by  the  plaster,  and 
during  the  interval  the  whole  prsecordium  should  be  rubbed  with  an 
ointment  composed  of  unguentum  stramonii,  unguentum  hydrargyri, 
of  each  3ij,  oleum  cinnamomi  gtt.  ij,  in  hopes  of  assisting  in  the 
absorption  of  the  adhesions. 
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The  nervous  diseases  of  the  heart  may  be  divided  into  two  classes, 
according  as  they  affect  the  sensory  or  motor  apparatus  of  the  organ. 
These  two  classes  are  not  altogether  distinct,  both  the  sensory  and 
motor  apparatus  being  sometimes  affected  together,  but  for  the  purpose 
of  classification  they  can  be  distinguished  from  each  other  in  a fairly 
satisfactory  manner. 

The  motor  affections  may  alter  the  strength  or  rate  of  the  Heart- 
beats, or  both.  Those  which  are  usually  recognized  as  nervous  are 
palpitation  in  which  the  apparent  strength  of  the  beat  is  increased  while 
the  pulse-rate  is  unchanged,  excessive  rapidity  of  the  pulse,  or  tachy- 
cardia, excessive  slowness,  or  bradycardia,  and  irregularity  of  the  pulse. 
The  irregularity  may  affect  either  the  number  or  strength  of  the  pulse- 
beats,  or  both,  and  the  form  in  which  one  beat  is  dropped  in  an  other- 
wise regular  pulse  is  designated  as  simple  intermittence.  These 
abnormal  conditions  may  occur  without  its  being  possible  to  show  that 
any  organic  disease  is  present,  and  they  are  then  more  particularly  to 
be  regarded  as  nervous. 

The  sensory  affections  of  the  heart  occur  in  the  form  of  uneasiness, 
oppression,  or  pain,  and  may  vary  from  slight  discomfort  in  the  cardiac 
region  to  the  intense  agony  of  severe  angina  pectoris. 

Physiology  op  the  Circulatory  Apparatus. 

Before  entering  upon  a discussion  of  the  diseases  of  the  neart,  it 
may  be  advisable  to  give  a short  account  of  the  physiology  of  the 
cardiac  nervous  system.  This  is  extremely  complicated,  and  a good 
deal  of  difference  of  opinion  exists  in  regard  to  it.  A description  of 
it  at  this  time  must,  therefore,  not  be  regarded  as  absolutely  true  in  all 
respects.  All  that  can  be  done  at  present  is  to  give  such  an  account 
of  it  as  will  best  correspond  with  the  knowledge  we  possess,  but  it 
must  be  borne  in  mind  that  new  discoveries  may  not  only  extend 
our  knowledge,  but  may  lead  us  to  modify  considerably  the  opinions 
we  now  hold.  The  nervous  system  of  the  heart  and  its  relationships 
with  other  parts  of  the  body  are  so  complex  that  I may  perhaps  be 
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excused  for  trying  to  simplify  their  apprehension  by  employing  a very 
homely  illustration,  and  comparing  the  heart  with  its  nervous  system 
to  a horse  and  its  driver. 

Cardiac  Muscle.— It  is  now  generally  held  by  physiologists  that 
the  muscular  fibre  of  the  heart,  like  other  muscles,  both  voluntary  and 
involuntary,  possesses  in  itself  the  power  not  only  of  contraction,  but 
of  rhythmical  contraction  apart  from  any  nerves  or  ganglia.  Such 
rhythmical  contraction,  however,  of  involuntary  muscular  fibre  is 
usually  displayed  only  when  the  muscle  is  subjected  to  a certain  amount 
of  stimulation.  The  muscular  fibres  are  less  sensitive  to  stimuli  than 
the  nervous,  and  consequently  a smaller  amount  of  stimulation  will 
produce  rhythmical  contraction,  if  it  can  act  upon  the  muscle  through 
the  nerves  or  ganglia,  than  if  it  acts  upon  the  muscular  fibre  directly. 
The  heart  may  thus  be  compared  to  a cart-horse  which  would  stand 
still  if  no  stimulus  whatever  were  applied  to  it,  but  which  would  walk 
on  rhythmically  if  stimulated  by  the  prospect  of  a feed  of  corn  when  it 
reached  its  stable.  It  would  do  this  even  if  blindfolded,  but  if  its  eyes 
were  open  the  sight  of  the  corn,  acting  through  the  nervous  system, 
would  stimulate  it  more  readily. 

Cardiac  Ganglia. — But  while  the  heart  contains  in  itself  the 
elements  of  rhythmical  contraction,  partly  in  its  muscular  fibre,  and 
probably  also  in  part  in  its  intrinsic  nerves  and  ganglia,  so  that  it  will 
beat  for  a considerable  length  of  time  after  removal  from  the  body, 
its  movements  while  in  situ  are  regulated  by  the  central  nervous 
system. 

Medullary  Centres. — The  chief  centre  by  which  the  circulation  is- 
controlled  and  the  beats  of  the  heart  are  regulated  both  in  strength  and 
frequency,  so  as  to  suit  the  resistance  which  the  organ  has  to  overcome 
in  driving  the  blood  through  different  parts  of  the  body,  is  situated  in 
the  medulla  oblongata.  In  this  part  of  the  nervous  system,  closely 
related  to  one  another,  we  have  centres  for  the  heart,  for  the  blood- 
vessels, and  for  the  respiration,  so  that  the  pulse,  the  blood-pressure, 
and  the  breathing  may  all  be  kept  in  harmony  with  one  another.  The 
centres  here  may  be  compared  to  the  driver  of  the  cart,  who  makes  his 
horse  move  slowly  by  pulling  the  reins  or  quickly  by  using  the  whip, 
and  increases  or  lessens  the  resistance  to  be  overcome  by  putting  on 
or  taking  off  the  brake  when  the  vehicle  is  going  down  or  up  hill. 
The  reins  by  which  the  heart  is  restrained  or  inhibited  are  certain 
fibres  contained  in  the  vagus  nerves,  the  whip  is  contained  in  the 
sympathetic  nerves,  and  the  drag  is  the  vaso-motor  centre  which  con- 
tracts or  relaxes  the  vessels  so  that  the  blood  flows  through  them  with 
greater  or  less  difficulty,  and  thus  a greater  or  less  resistance  is  presented 
to  the  ventricular  contractions. 

Inhibitory  Fibres. — The  restraining  or  inhibitory  nerves  of  the 
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heart,  although  contained  in  the  vagus  trunk,  are  really  derived  from 
the  spinal  accessory,  while  the  other  nerve-fibres  contained  in  the  vagus 
are  probably  sensory.  The  origin  of  the  inhibitory  fibres  is  shown  by 
the  fact  that  when  the  roots  of  the  spinal  accessory  have  been  torn  out, 
and  the  fibres  proceeding  from  them  to  the  heart  have  consequently 
degenerated  in  accordance  with  Waller’s  law,  irritation  of  the  vagus 
trunk  ceases  to  have  the  power  of  slowing  or  stopping  the  heart  which 
it  would  have  in  a healthy  animal. 

Inhibitory  Apparatus  in  the  Heart.1 — The  mode  of  termination 
of  the  inhibitory  fibres  in  the  heart  has  not  been  made  out  with  cer- 
tainty, but  experiments  upon  the  actions  of  certain  poisons  lead  to  the 
conclusion  that  just  as  the  reins  are  rarely  fixed  directly  to  the  horse’s 
head,  but  end  in  a bit  by  which  their  action  is  increased,  so  the  inhib- 
itory vagus  fibres  end  in  some  apparatus  within  the  heart  and  act 
through  them.  This  conclusion  is,  to  a great  extent,  founded  upon 
observations  made  on  the  heart  of  the  frog.  This  may  not  be  quite 
applicable  to  mammals,  but  in  the  absence  of  more  definite  information 
we  are  at  present  almost  obliged  to  regard  the  nervous  system  of  the 
mammalian  heart  as  analogous  to  that  of  the  frog.  The  experiments 
upon  which  our  observation  is  founded  show  that  if  the  vagus  trunk 
be  irritated  by  an  interrupted  current,  the  heart-beats  are  rendered 
slow,  but  if  nicotine  be  injected  in  sufficient  quantity,  no  irritation  of 
the  vagus  will  slow  the  heart,  any  more  than  the  driver  can  stop  his 
horse  if  his  reins  have  been  cut.  But  if  the  venous  sinus  of  the  frog’s 
heart  be  stimulated  after  the  vagus  trunk  has  been  paralyzed  by  nico- 
tine, the  stimulation  will  stop  the  heart,  just  as  the  driver  might  stop 
his  horse  by  seizing  the  bit  even  after  the  reins  were  cut.  If  instead 
of  nicotine  we  use  atropine,  neither  stimulation  of  the  vagus  trunk  nor 
stimulation  of  the  venous  sinus  will  stop  the  heart,  any  more  than  the 
driver  can  stop  his  horse  if,  instead  of  the  reins  being  cut,  the  bit  has 
fallen  out  of  the  horse’s  mouth. 

Anabolic  and  Katabolic  Actions.— The  inhibitory  vagus  fibres, 
while  slowing  the  heart,  tend  also  to  maintain  or  even  restore  its  power, 
and,  while  lessening  its  action  for  the  time  being,  will  prolong  the  time 
during  which  it  retains  its  irritability,  in  the  same  way  as  the  judicious 
use  of  the  rein,  rather  than  of  the  whip  and  spur,  has  enabled  men  in 
a race  for  life  across  the  prairies  to  reach  their  destination  in  safety, 
while  others,  who  distanced  them  at  the  outset,  have  exhausted  their 
horses  and  perished.  Thus,  if  three  animals  be  taken,  all  as  nearly 
alike  as  possible,  and  the  vagus  nerves  be  cut  in  one,  so  that  the  heart 
beats  much  more  quickly  than  normal,  while  in  another  they  are 
stimulated,  so  that  the  heart  beats  more  slowly  for  some  time,  and 

1 This  view  is  not  held  by  some  physiologists,  but  it  enables  11s  to  explain  certain 
phenomena,  and  especially  the  action  of  poisons,  more  easily  than  any  other  view. 
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the  animals  be  then  all  killed  and  the  hearts  excised,  it  will  be  found 
that  the  heart  which  beat  more  quickly  than  the  normal  perishes  the 
soonest,  while  that  which  went  slower  than  the  normal  outlives  the 
heart  of  the  animal  which  had  not  been  experimented  upon. 

The  power  of  the  vagus  to  lessen  waste  and  lead  to  the  storing  up 
of  nutriment  in  the  heart  has  been  called  by  Gaskell  anabolic,  while 
its  opposite  effect — namely,  the  rapid  action,  and  consequently  quick 
using  up  of  the  nutritive  material  coincident  with  quick  action  of  the 
heart,  such  as  is  produced  by  section  of  the  vagus  or  still  more  by  the 
accelerating  nerves  of  the  heart — has  been  termed  catabolic. 

Tonic  Action  of  the  Vagus. — In  healthy  men  the  inhibitory  part 
of  the  vagus  is  always  more  or  less  in  a state  of  tonic  action,  just  as 
the  driver  gently  feels  the  mouth  of  his  horse  and  keeps  it  in  hand. 
The  extent  to  which  the  vagus  restrains  the  beats  of  the  heart  in  man 
has  been  approximately  ascertained  by  the  pulse-rate  in  cases  of 
poisoning  by  belladonna  or  atropine,  for  in  such  cases  the  vagus  is 
completely  paralyzed  by  the  poison,  and  the  power  of  the  inhibitory 
centre  in  the  medulla  over  the  heart  is  as  completely  destroyed  as  if 
the  vagi  had  been  cut  across.  In  such  cases  the  pulse-rate  usually 
varies  from  120  to  180.  Most  commonly  it  is  between  140  and  150.1 
But  belladonna  and  atropine  not  only  destroy  the  power  of  the  vagus ; 
they  stimulate  to  a certain  extent  the  accelerating  nerves  of  the  heart 
also,  for  if  small  doses  of  atropine  be  injected  into  the  circulation  after 
the  vagi  have  been  divided,  the  beats  of  the  heart  are  still  further 
quickened.2  We  may  perhaps  not  be  far  from  the  truth  if  we  estimate 
the  acceleration  due  to  the  stimulating  effect  of  atropine  as  equal  to 
ten,  fifteen,  or  perhaps  twenty  beats  per  minute,  so  that  we  might  not 
be  far  wrong  in  assuming  that  simple  removal  of  the  vagus  tone  would 
allow  the  pulse  to  beat  at  the  rate  of  125  to  135,  instead  of  65  to  75. 
At  the  bedside  we  meet  so  frequently  with  a pulse-rate  of  120  that  one 
is  almost  inclined  to  think  that  this  may  be  a common  pulse-rate 
when  the  vagus  is  inactive. 

Accelerating  Nerves  of  the  Heart. — The  accelerating  nerves  of 
the  heart,  which  stimulate  it  to  more  rapid  and  forcible  action,  are 
chiefly  contained  in  the  sympathetic.  The  position  of  the  accelerating 
centre  has  not  been  definitely  localized.  It  may,  like  the  inhibitory, 
be  chiefly  situated  in  the  medulla  oblongata,  but  acceleration  can  no 
doubt  be  produced  by  centres  lying  higher  up  in  the  cerebrum.  The 
accelerating  fibres  pass  down  in  the  cervical  cord  and  out  by  the  rami 
communicantes  to  join  the  cardiac  plexus.  We  do  not  know  the  exact 

1 Ueher  die  Physiologischen  Wirkungen  des  schwefelsauren  A tropins,  von  A.  V.  Be/.old 
and  Dr.  Friedr.  Bloebaum,  p.  56. 

2 Lemattre,  Archives  generates,  August,  1885  ; Therapeutics,  bv  H.  C.  Wood,  7th  ed., 
p.  296. 
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nerves  through  which  they  pass  in  man,  but  in  the  dog  they  leave  the 
spinal  cord  in  the  anterior  roots  of  the  second  and  third,  perhaps  also 
the  fourth  and  fifth,  dorsal  nerves.  They  pass  in  the  rami  communi- 
cantes  in  these  nerves  to  the  ganglion  stellatum  and  first  thoracic 
ganglion.  Thence  some  fibres  appear  to  go  upward  in  the  loop  of 
Vieussens  to  the  anterior  cervical  ganglion,  and  thence  to  the  heart. 
Their  course,  however,  is  so  complicated  and  varied  that  it  is  hard  to 
give  any  exact  account  of  it.1 

Sensory  Nerves  of  the  Heart. — The  vagus  and  accelerating 
nerves  belong  to  the  efferent  class,  and  convey  impulses  outward  from 
the  centre  in  the  medulla  to  the  heart.  They  may,  as  I said,  be 
likened  to  the  reins  and  whip  of  the  driver  of  a wagon.  But  the 
reins  not  only  convey  to  the  horse  the  wishes  of  the  driver ; they  also 
convey  to  the  driver  the  intentions  of  the  horse ; and  in  this  respect 
the  vagus  and  the  reins  resemble  each  other.  For  the  vagus  nerve 
not  only  contains  efferent  inhibitory  fibres;  it  also  contains  sensory 
fibres,  which  convey  impressions  from  the  heart  to  the  medulla,  and 
not  only  produces  reflexly  such  alterations  in  the  contraction  of  the 
arteries  and  in  the  respiratory  movements  as  will  suit  them  to  the  needs 
of  the  heart,  but  may  even  produce  pain  more  or  less  severe,  and  thus 
bring  to  a stop  movements  of  the  limbs  or  of  the  body  generally  when 
such  movements  are  tending  to  put  upon  the  heart  a strain  greater 
than  it  can  well  bear. 

Work  of  the  Heart. — But  we  must  now  turn  from  the  heart  itself 
to  the  work  which  it  has  to  do.  This  consists  in  driving  the  blood 
into  an  elongated,  branching,  elastic  tube,  the  aorta  and  arteries.  This 
branching  tube  may  be  regarded  as  opening  at  one  end  through  the 
capillaries  into  a nearly  empty  vessel,  the  veins.  For  the  venous 
system  is  able  to  contain  the  whole  of  the  blood  in  the  body,  and 
indeed  does  so  after  death,  while  during  life  it  is  so  imperfectly 
filled  as  to  present  almost  no  obstacle  to  the  flow  of  blood  into  it 
from  the  arteries. 

Contraction  ?f  Capillaries  and  Arterioles. — The  resistance  which 
the  heart  has  to  overcome  is  therefore  almost  entirely  determined  by 
the  difficulty  with  which  the  blood  can  flow  out  through  the  capillaries, 
and  this  again  chiefly  depends  upon  the  greater  or  less  amount  of  con- 
traction which  occurs  in  these  vessels  and  in  the  arterioles  with  which 
they  are  immediately  connected.  When  these  are  much  contracted  the 
blood  flows  out  '■  ith  difficulty,  the  tension  in  the  arterial  system  rises, 
and  the  work  vb'ch  the  heart  has  to  overcome  at  each  beat  is  increased. 
On  the  other  hand,  when  the  arterioles  and  capillaries  are  dilated,  the 
blood  readily  flows  through  them  into  the  veins,  the  pressure  in  the 

' For  a number  of  experiments  on  this  subject  see  Schmiedeberg,  Ludwig’s  Arbeiten, 
secbste  Jahresgang,  1871,  p.  34. 
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arterial  system  sinks,  and  the  resistance  which  the  heart  has  to  over- 
come is  proportionately  diminished. 

But,  as  a ride,  the  arterioles  are  not  equally  contracted  or  dilated  at 
the  same  time,  for  their  calibre  depends  upon  the  need  which  the  part 
of  the  body  to  which  they  are  distributed  has  for  more  or  less  blood. 
The  whole  vascular  system  has  been  well  compared  by  Ludwig  to 
the  water-supply  of  a large  town,  such  as  London,  where,  the  quan- 
tity of  water  being  insufficient  to  supply  the  whole  town  at  once, 
the  turn- cocks  go  about  cutting  off  the  supply  from  one  district  while 
they  turn  it  on  to  another.  As  a rule,  then,  we  find  that  when  the 
vessels  at  one  part  are  contracted,  those  of  another  are  dilated,  and 
vice  versd. 

Vascular  Districts. — There  are  three  great  vascular  districts  in  the 
general  circulation  which  have  to  be  considered — viz.  (1)  the  skin ; (2) 
the  abdominal  viscera ; and  (3)  the  muscles.  The  vessels  of  the  skin 
and  the  viscera  are  controlled  by  the  vaso-motor  centre  in  the  medulla 
oblongata,  and  when  this  centre  is  excited  the  vessels  both  of  the  skin 
and  of  the  intestine  contract.  As  a rule,  however,  when  the  vessels  of 
the  skin  are  made  to  contract  by  the  application  of  cold,  and  not  by 
stimulation  of  the  vaso-motor  centre,  the  blood,  being  driven  from  the 
skin,  passes  into  the  internal  organs  and  abdominal  viscera.  To  some 

extent,  at  least,  the  vessels  of  the  third  district — namely,  the  muscles 

are  much  less  under  the  control  of  the  vaso-motor  centre  than  the  other 
two,  unless,  indeed,  such  an  arrangement  exists  in  this  centre  that  it 
actually  causes  them  to  dilate  at  the  time  when  the  others  contract.  It 
is  obvious  that  if  the  heart  stands  still,  the  blood  will  continue  to  pour 
out  from  the  arterial  system  into  the  veins,  and  that  the  pressure  in  the 
arteries  will  consequently  diminish  steadily.  One  would  suppose  that 
irritation  of  the  vaso-motor  centre  under  such  conditions  would,  by 
contracting  the  arterioles  throughout  the  body,  prevent  the  escape 
of  blood  into  the  veins,  and  thus  stop  the  fall  of  pressure  in  the 
arteries.  But  this  is  not  the  case,  for  Ludwig  and  Hafiz  found 
that  when  the  heart  was  made  to  stand  still  and  the  vaso-motor 
centre  was  irritated,  the  blood  seemed  to  pour  out  through  the 
vessels  of  the  muscles  in  such  quantity  that  the  pressure  sank  nearly 
as  quickly  as  when  the  vaso-motor  centre  was  not  interfered  with. 
This  curious  independence  of  the  muscular  vessels  is  probably  of 
great  importance  physiologically,  and  must,  T thinl  uJ  yrnc  * 
carefully  in  mind  in  considering  the  pathology  of  shock  and  syncope. 

The  calibre  of  the  vessels  in  the  muscles  is  regulated  to  a consider- 
able extent  by  the  vaso-motor  nerves  contained  in  the  motor  nerves  of 
the  muscles  themselves,  but  their  permeability  to  the  flow  of  blood  is 
also  modified  to  a great  extent  by  the  mechanical  pressure  exerted  upon 
them  by  the  fibres  of  the  muscle  during  its  contraction.  We  would 
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naturally  suppose  that  the  contracting  muscle  would  require  a greater 
amount  of  blood  than  usual  in  order  to  supply  it  with  oxygen  and 
nutriment,  as  well  as  to  remove  the  waste  products  generated  by  its 
activity,  and  consequently  would  look  for  dilatation  of  its  arteries. 
And,  indeed,  this  is  what  we  find,  for  stimulation  of  the  motor  nerve 
of  a muscle  not  only  causes  its  fibres  to  contract,  but  causes  its  blood- 
vessels to  dilate,  and  the  amount  of  blood  which  passes  through  to  be 
consequently  increased.  This  increase,  however,  is  most  marked  after 
the  contraction  is  over,  for  during  the  contraction  itself  the  pressure  of 
the  muscular  fibres  on  the  arteries  may  be  so  great  as  to  interfere  very 
considerably  with  the  passage  of  blood  through  them.  The  resistance 
thus  opposed  to  the  flow  of  blood  from  the  arteries  into  the  veins  may 
be  so  great  when  many  muscles  are  called  into  action  that  the  general 
arterial  pressure  rises  very  considerably ; indeed,  as  a rule,  a vio- 
lent struggle  in  an  animal  will  raise  the  pressure  within  its  vessels 
enormously.  As  the  flow  of  blood  through  the  muscle  depends  upon 
these  two  opposing  factors,  and  perhaps  still  others  not  yet  fully  under- 
stood, the  amount  which  passes  through  the  muscular  vessels  during 
exertion  varies  very  considerably;  and  while  powerful  contractions 
may  sometimes  arrest  the  flow  entirely,  gentle  contraction  may  increase 
it  considerably  above  the  normal.  Thus,  while  severe  exertion  may 
cause  a great  rise  of  blood-pressure,  gentle  (nwnocTerate  exercise  may 
cTfhmctly  IbweFTh  To  this  poinFwe  shall  have  occasion  to  refer  when 
discussing  the  pathology  of  angina  pectoris. 

We  really  know  very  little  about  the  flow  of  blood  through  the 
muscles  in  man,  although  many  experiments  have  been  made  by  Lud- 
wig and  his  scholars  on  the  lower  animals.  We  may  assume  that  in  its 
main  points  the  regulation  of  the  circulation  in  muscles  is  the  same  in 
man  and  in  animals ; but  in  man  we  have  to  remember  that  the  cere- 
brum is  much  more  developed  than  in  the  lower  animals,  and  that 
mental  affections  and  emotions  may  have,  and  probably  do  have,  a 
very  much  greater  effect  upon  the  circulation  than  they  do  in  the 
lower  animals.  Although  the  circulation  is  certainly  very  greatly 
affected  by  emotion,  even  in  the  lower  animals,  yet  we  very  rarely,  if 
ever,  find  fainting  as  a consequence  of  emotion  in  them,  whereas  it  is 
not  uncommon  in  the  human  subject.  During  fainting  the  face  becomes 
blanched  and  the  whole  surface  of  the  body  pallid.  It  is  usually  sup- 
posed that  this  is  due  to  blood  having  left  the  surface  and  gone  into 
the  internal  organs,  but  an  observation  of  John  Hunter’s  seems  to 
show  that  thejjlood,  in  fainting,  is  really  coursing  with  unusual,  rapid- 
ity through  the  muscles,  and  that  the  large  area  opened  to  the  passage 
of  arterial  blood  by  dilatation  of  the  arteries  supplying  the  muscles 
leaves  the  ordinary  channels  through  the  surface  empty.  Hunter 
observed,  while  bleeding  a lady  who  fainted,  that  while  the  faint 
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lasted  the  blood  which  flowed  from  the  vein,  instead  of  being  dark 
and  venous,  was  of  a bright  scarlet,  like  that  of  arterial  blood.1 
From  the  observations  of  Claud  Bernard  on  the  submaxillary  gland 
we  know  that  the  arterial  color  of  the  blood  in  a vein  is  associated 
with  dilatation  of  the  capillaries,  so  that  the  blood  streams  so  quickly 
into  the  vein  that  time  is  not  allowed  for  it  to  assume  its  usual  ven- 
ous condition.  Hunter’s  observation  seems  to  show  that  while  the 
skin  of  the  arm  was  blanched,  the  capillaries  of  the  muscles  were  so 
much  dilated,  the  blood  simply  pouring  through  them,  that  at  the  bend 
of  the  elbow  it  was  arterial  in  character.  This  contraction  and  relaxa- 
tion of  the  vessels  which  supply  voluntary  muscles  independently  of 
those  going  to  the  skin  or  to  the  intestines  is,  I think,  a factor  of 
much  importance  in  regard  to  the  circulation,  and  one  which  has  hith- 
erto received  too  little  attention,  for  Ludwig’s  observation  seemed  to 
show  that  in  a given  time  as  much  blood  may  pass  through  the  mus- 
cles as  would  flow  through  both  the  skin  and  intestines  together.  We 
can  thus  see  what  an  enormous  effect  any  change  in  the  circulation 
through  the  muscles  may  have  upon  the  pressure  in  the  arterial  system 
generally,  and  consequently  what  a tremendous  influence  muscular  exer- 
tion will  have  upon  the  heart,  especially  when  the  heart  is  weakened  by 
disease. 

It  is  obvious  that  the  ranges  within  which  the  blood-pressure  might 
vary  are  so  great  that,  they  would  be  destructive  to  the  life  of  the  ani- 
mal were  it  not  that  one  factor  usually  counteracts  another,  and  keeps 
the  pressure  more  or  less  constant.  As  a rule,  whenever  the  pressure  rises 
in  the  arterial  system,  its  increase  acts  as  a stimulus  to  the  inhibitory  roots 
of  the  vagus,  and  thus  slows  the  pulse.  Less  blood  is  thus  sent  into  the 
aorta,  and  the  tension  within  it  is  brought  to  the  normal  and  kept 
there.  On  the  other  hand,  when  the  arterial  pressure  falls  the  ordinary 
stimulus  to  the  vagus  roots  is  diminished,  the  heart  acts  more  quickly, 
and  the  tension  in  the  aorta  is  thus  again  brought  up  to  the  normal. 
Besides  this,  whenever  the  tension  becomes  so  great  as  to  inconve- 
nience the  heart,  the  sensory  nerves  of  this  organ  bring  into  action 
reflexly  a mechanism  for  dilating  the  vessels.  In  the  rabbit  these 
sensory  fibres  pass  upward  from  the  heart  as  a distinct  nerve,  the 
depressor  nerve,  and  when  stimulated  they  cause  great  dilatation  of 

the  vessels  in  the  abdominal  viscera,  so  that  the  blood-pressure  falls 
at  once. 

The  exact  situation  of  these  nerves  in  man  has  not  been  ascertained, 
iut  in  all  probability  a similar  mechanism  exists.  The  pulse-rate  in 
health  thus  depends  to  a great  extent  on  the  pressure  within  the  vessels, 
n disordered  conditions  of  the  nervous  system  it  may  vary  to  a srreat 
extent  independently  of  this. 

1 Works  of  John  Hunter,  edited  by  Palmer,  1837,  vol.  iii.  p.  91. 
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Motor  Nervous  Diseases. 

Functional  Palpitation. — In  healthy  conditions  of  the  internal 
oro-ans  one  ought  to  be  completely  unconscious  of  their  existence,  but 
in  functional  palpitation  the  patient  becomes  unpleasantly  aware  of  his 
heart  by  feeling  it  throbbing.  This  throbbing  may  be  confined  to  the 
heart  itself  or  may  be  felt  also  in  the  vessels.  In  some  cases  the  sensa- 
tion which  the  patient  feels  is  not  accompanied  by  any  change  in  the 
pulse  or  heart-beat  sufficiently  great  to  be  perceptible  to  others,  and  the 
apex  beat  and  pulse  appear  quite  normal,  although  it  is  possible  that 
the  application  of  finer  instruments  of  research  might  show  that  some 
change  had  actually  occurred.  In  other  cases,  palpitation  can  not  only 
be  felt  by  the  patient  himself,  but  can  readily  be  recognized  by  others, 
for  the  impulse  of  the  hearths  action  against  the  ribs  is  foicible  and  ham- 
mering, and  the  pulse  is  frequently  quickened,  although  in  some  cases' 
the  pulse  may  even  be  slower  than  usual.  In  regard  to  the  conditions 
which  actually  are  present  in  palpitation  from  mental  emotion,  the 
experiments  of  Gouty  and  Charpentier,  which  are  mentioned  further 
on  (p.  752),  are  very  interesting,  and  in  discussing  the  palpitation  pro- 
duced by  digitalis  I found  that  the  cardiac  contractions  are  actually 
increased  in  strength  during  the  continuance  of  palpitation  produced  by 
this  drug.1 

The  most  common  cause  of  palpitation  is  mental  emotion  of  some 
kind,  such  as  fright,  joy,  sorrow,  expectation,  and  anxiety.  These 
emotions  will  excite  palpitation  even  in  perfectly  healthy,  strong 
people,  but  they  do  so  still  more  markedly  in  persons  of  a nervous 
temperament  and  feeble  physique.  Generally,  women  are  much  more 
liable  to  palpitation  than  men.  In  both  women  and  men  the  tendency 
to  palpitation  becomes  much  greater  when  they  are  weakened  by  debili- 
tated conditions,  either  mental  or  physical,  such  as  anxiety,  continued 
sleeplessness,  over-work,  over-excitement,  hysteria,  sexual  excess,  anae- 
mia, chlorosis,  and  prolonged  lactation.  i 

Irritation  of  the  vagus  and  vaso-motor  nerves,  whether  central  01 
peripheral,  may  also  lead  to  palpitation,  and  it  may  therefore  occur 
from  haemorrhage  or  tumor  in  the  brain  or  spinal  cord  or  in  the  course 
of  the  vagus  or  sympathetic  tracts.  Reflex  irritation  of  the  cardiac 
nerves,  especially  from  the  stomach,  is  a frequent  cause  of  palpitation. 
It  may  occur  from  some  distension  of  the  stomach  by  flatus  or  by  the 
presence  of  indigestible  or  irritating  articles  of  food. . In  a case  of  dis- 
tension of  the  stomach  by  wind  a mechanical  condition  of  the  heart 
probably  co-operates  with  the  nervous  cause  of  palpitation,  for  the 
stomach  is  separated  from  the  heart  only  by  the  diaphragm,  and 
when  the  stomach  is  distended  it  tends  to  lift  the  heart  out  of  its 
1 On  Digitalis,  London,  Churchill,  1868,  p.  28. 
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normal  position  and  tilt  the  apex  more  upward.  A similar  result 
may  follow  distension  by  a too  abundant  meal,  as  the  effect  of  disten- 
sion of  the  stomach  would  be  nearly  the  same  whether  it  were  caused 
by  gas  or  by  solid  or  liquid  food.  Some  cases  of  sudden  death  appear 
to  be  due  to  such  distension.  It  is  known  to  occur  in  animals  that 
have  fed  upon  damp  clover,  and  one  of  the  ancient  methods  of 
poisoning  was  to  make  the  person  swallow  a large  quantity  of 
freshly-drawn  bull’s  blood.  This,  by  forming  a large  solid  coagulum 
in  the  stomach,  would  keep  it  permanently  distended,  and  thus  kill  the 
person  to  whom  it  was  administered.  A case  of  sudden  death  which 
occurred  a year  or  two  ago  in  a man  who  had  taken  a large  meal  of 
potatoes  and  milk  was  probably  due  to  the  same  condition. 

Reflex  palpitation  may  occur  from  irritation  of  the  abdominal 
nerves,  such  as  those  of  the  intestine  by  scybalous  masses  in  cases 
of  constipation  or  by  worms,  irritation  of  the  gall-duct  by  the  passage 
through  it  of  biliary  grit  or  small  calculi,  by  irritation  of  the  kidney 
in  renal  colic,  or,  still  more  frequently,  bv  the  dragging  of  the  renal 
nerves  in  cases  of  floating  kidney.  Irritation  of  the  uterus  and  ovaries, 
either  by  congestive  or  inflammatory  conditions  or  by  malposition,  such 
as  prolapse,  are  a still  more  common  cause  of  palpitation.  One  cause 
of  palpitation  which  may  be  looked  upon  as  partly  direct  and  partly 
reflex  is  diminished  blood-pressure,  which  may  be  caused  by  several 
conditions.  When  it  occurs  through  dilatation  of  the  arterioles,  the 
heart,  having  little  opposition  to  overcome,  works,  as  I have  said  in  a 
former  paper,  “ fast  and  loose,  like  the  driving  wheel  of  a locomotive 

Fig.  44. 
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Tracing  of  the  pulse  of  a healthy  young  man  in  whom  the  vessels  have  been  dilated  and  the 
heart  consequently  quickened  by  the  inhalation  of  nitrite  of  amyl. 

on  a piece  of  greasy  rail.”  1 Palpitation  may  be  occasioned  in  this  way 
by  exposure  to  undue  heat,  as  in  a Turkish  bath,  warm  bath,  or  even 
warm  foot-bath,  or  by  lessening  the  pressure  in  the  abdomen  by  the 
removal  of  fluid  in  ascites. 

In  exophthalmic  goitre  palpitation  of  the  heart  is  usually  one 
of  the  most  prominent  symptoms.  It  is  usually  accompanied  by 
exceedingly  rapid  action  of  the  heart,  though  cases  are  recorded 
in  which  the  pulse  has  been  abnormally  slow. 

Toxic  Palpitation. 

It  is  possible  that  the  palpitation  occurring  in  constipation,  gout, 
and  indigestion  may  sometimes  be  due  to  the  absorption  of  toxines 

1 Practitioner,  1876,  vol.  xv.  p.  311. 
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from  the  intestinal  canal.  At  any  rate,  we  know  certainly  that  some 
substances  are  very  liable  to  produce  palpitation.  Tea  is  a marked 
example  of  this,  and  more  especially  green  tea.  Coffee  produces  it  in 
some,  but  not  so  frequently  as  tea.  Tobacco  is  also  a cause  of  palpita- 
tion, leading  to  pseudo-angina,  which  will  be  discussed  later  on. 
Position  may  give  rise  to  palpitation,  and  some  people  cannot  lie  un 
their  left  side  on  account  of  the  palpitation  which  they  feel  in  this 
posture.  The  cause  of  this  is  not  quite  clear,  but  possibly  it  may  be 
due  to  the  mechanical  irritation  which  the  heart  experiences  by  beating 
against  the  ribs  in  this  position. 

Stimulation  of  the  skin  over  the  cardiac  region  may  occasionally 
give  rise  to  palpitation,  and  I have  seen  one  case  in  which  it  was 
brought  on  to  such  an  extent  by  the  application  of  ammonia  over  the 
left  breast  in  a man  that  the  treatment  had  to  be  discontinued. 

Treatment  of  Palpitation. — In  most  cases  of  palpitation  the  per- 
son involuntarily  presses  his  or  her  hand  over  the  heart,  and  the 
warmth  and  pressure  usually  give  relief.  In  persons  who  are  liable  to 
palpitation  a substitute  for  the  continued  application  of  the  hand  may 
be  found  in  the  application  of  a plaster  to  the  cardiac  region.  Any 
plaster  that  is  warm  and  that  sticks  firmly  will  answer  the  purpose,  but 
belladonna  plasters  are  usually  preferred,  as  they  seem  to  have  a more 
sedative  action  than  others.  In  applying  the  plaster  it  is  well  to  make 
some  cuts  in  its  edge,  so  as  to  allow  it  to  adapt  itself  more  accurately 
to  the  chest,  and  in  females  cuts  may  be  made  to  allow  the  plaster  to  be 
applied  close  under  the  breast. 

Some  alcoholic  stimulation,  such  as  ^ an  ounce  of  brandy,  either 
pure  or  with  its  own  bulk  of  water,  will  frequently  stop  an  attack  of 
palpitation,  but  in  cases  in  which  the  attacks  are  frequent  it  is  inadvis- 
able to  have  recourse  to  alcohol,  on  account  of  the  risk  of  inducing 
a habit.  In  such  cases  20  or  30  minims  of  aromatic  spirit  of  ammonia 
may  be  given  in  water,  and  this  may  be  made  pleasanter,  and  perhaps 
even  more  effective,  by  the  addition  of  10  minims  of  spirit  of  chloro- 
form and  20  or  30  minims  of  compound  tincture  of  cardamom. 

The  action  of  the  heart  may  be  greatly  quieted  by  the  adminis- 
tration of  small  doses,  such  as  5 minims,  of  tincture  of  digitalis,  with 
the  same  quantity  of  tincture  of  nux  vomica,  three  or  four  times  a 
day  ; and  when  anaemia  is  present,  5 to  20  grains  of  carbonate  of  iron 
in  the  form  of  pill,  twice  or  three  times  a day,  will  be  useful.  The 
bowels  should  be  kept  regularly  open,  and  if  the  motions  be  pale,  small 
quantities  of  a mercurial  purgative  should  be  administered  from  time 
to  time,  followed  by  a saline  laxative.  Where  the  palpitation  is  due 
to  mental  excitement,  bromide  of  potassium,  in  doses  of  from  10  to 
20  grains,  with  saccharin  to  flavor  it  may  be  given  either  when  the 
mental  excitement  is  felt  or  at  regular  intervals  at  bedtime  oi  dui- 
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ing  the  day.  In  eases  of  dyspepsia  with  irritability  of  the  stomach 
bismuth  and  hydrocyanic  acid  will  tend  to  lessen  palpitation.  Worms, 
if  present,  must  be  removed  by  vermicides,  and  if  there  be  a floating 
kidney  it  should  be  supported  by  a pad,  and  any  abnormal  conditions 
of  the  genito-urinary  organs  must  receive  appropriate  treatment. 

Paroxysmal  Heart-Hurry  (Paroxysmal  Tachycardia). 

In  some  persons  the  pulse-rate  is  constantly  high,  although  there 
is  no  fever  whatever.  In  one  lady  that  I knew  the  usual  rate 
would  be  from  100  to  120,  but  she  suffered  from  constant  irritation  in 
the  rectum  and  sigmoid  flexure  and  morning  diarrhoea.  This  condition 
lasted  for  ten  years.  In  other  cases  a persistently  rapid  pulse  is  asso- 
ciated with  the  presence  of  a floating  kidney,  although  a floating  kidney 
does  not  invariably  give  rise  to  this  symptom. 

In  another  class  of  cases  the  pulse  is  not  persistently  high,  as  in 
those  that  I have  mentioned,  but  every  now  and  again  it  is  liable  to 
sudden  acceleration.  To  this  condition  the  name  of  paroxysmal 
tachycardia  has  been  given.  These  paroxysms  may  be — and  indeed 
generally  are — accompanied  with  palpitation,  and  are  sometimes  asso- 
ciated also  with  difficulty  of  breathing  and  pain  in  the  cardiac  region, 
like  that  of  angina  pectoris.  The  difficulty  of  breathing  is  sometimes 
so  great  as  to  make  the  attack  resemble  one  of  spasmodic  asthma. 
Cases  of  tachycardia  seem  to  me  to  be  so  much  associated  with  nervous 
palpitation,  with  angina  pectoris,  and  with  asthma,  that  it  is  difficult  to 
draw  a distinct  line  between  them. 

The  attacks  last  for  a time  varying  from  a few  minutes  to  several 
hours,  though  they  may  continue  for  some  days.  The  frequency  of  the 
attacks  also  varies  within  wide  limits  between  hours,  months,  and  years. 
There  is  also  no  limit  to  be  placed  to  the  length  of  time  during  which 
the  patient  is  liable  to  these  attacks. 

Paroxysmal  Slowness  (Bradycardia). 

In  some  people  the  pulse  is  naturally  very  slow,  and  in  a fellow- 
student  of  my  own  the  normal  rate  continued  to  be  42  per  minute  for 
years.  The  slowness  may  occur  in  consequence  of  irritation  of  the  vagus 
roots  by  inflammation  about  the  brain  or  medulla,  by  pressure  from  a 
tumor,  abscess,  or  haemorrhage,  or  from  irritation  by  a venous  condition 
of  the  blood,  or  by  drugs,  such  as  digitalis  or  tobacco.  It  appears  also 
to  occur  in  some  people  from  the  use  of  tea  or  coffee,  although  this  is 
quite  exceptional.  It  is  not  uncommon  in  cases  of  jaundice,  and  its 
occurrence  here  appears  to  be  due,  according  to  Wickham  Legg,  to  the 
weakening  action  of  biliary  acids  on  the  cardiac  muscle. 

Slowing  of  the  heart  through  stimulation  of  the  vagus  may  be  pro- 
duced reflexly  by  irritation  of  the  stomach,  intestines,  or  abdominal 
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organs  in  the  same  way  as  nervous  palpitation.  It  may  also  be  pro- 
duced by  the  application  of  strong  vapors,  such  as  ammonia  or  chloro- 
form, to  the  nose. 

The  prognosis,  especially  in  elderly  people,  must  be  a guarded 
one,  as  the  slow  heart  probably  indicates  a tendency  to  organic  weak- 
ness. 

The  treatment  is  to  relieve  the  condition  as  far  as  possible  where 
it  is  due  to  irritation,  and  to  stimulate  the  heart  by  ammonia,  mix 
vomica,  and  small  quantities  of  alcohol,  and  to  maintain  or  increase 
the  nutrition  of  the  heart  itself  by  good  food,  by  iron  where  it  can  be 
borne,  and  by  the  elimination  of  waste  material  either  by  purgatives 
or  diuretics. 

Intermittent  Pulse. 

It  is  evident  that  if  the  cardiac  diastole  be  prolonged  at  each  beat 
to  such  an  extent  as  to  occupy  the  time  usually  allotted  to  two  pulsa- 
tions, the  pulse  will  simply  be  very  slow,  but  quite  regular.  If  the 


Fig.  45. 


Bigeminal  Pulse  from  Healthy  Man  in  1884. 


diastole  of  each  alternate  pulsation  be  prolonged,  we  get  the  bigeminal 
pulse,  consisting  of  two  pulsations  succeeded  by  a prolonged  interval, 


Fig.  46. 


and  if  the  diastole  of  every  third  pulsation  be  prolonged,  we  get  a tri- 
geminal pulse,  and  if  the  intermittence  occur  at  longer  intervals  than 


Fig.  47. 


Trigeminal  Pulse  from  Man  suffering  from  Occasional  Cardiac  Pain. 


these,  it  is  usual  to  speak  of  an  intermission  at  every  fifth  or  sixth 
beat,  etc. 

In  some  cases  the  intermissions  are  very  regular,  but  in  others  they 
are  irregular.  Usually,  the  first  beat  after  a long  interval  is  fuller  and 
stronger  than  the  others.  I have  known  a bigeminal  pulse  to  last  for 
many  years  in  a gentleman  of  gouty  diathesis,  but  strong  and  active, 
able  and  energetic,  and  in  the  enjoyment  of  complete  health  all  the 

time. 
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But  the  bigeminal  pulse,  where  the  beats  are  also  feeble  and  where 
the  twin  character  has  come  on  in  the  course  of  a severe  illness,  is  of 
a much  more  serious  character,  and  makes  the  prognosis  much  more 
grave. 

Causation. — The  excessive  use  of  tobacco  is  a common  cause  of 
intermittence  of  the  heart.  According  to  my  experience,  there  are  two 
kinds  of  cardiac  disturbance  to  which  tobacco  gives  rise.  The  one  is 
accompanied  by  palpitation  and  great  irregularity  of  the  heart,  two  or 
three  slow  beats  being  succeeded  by  four  or  five  quick  ones,  and  these 
again  by  two  or  three  slow  ones  again.  This  form  I have  usually 
observed  in  workingmen  who  smoke  a coarse  kind  of  tobacco  in  pipes. 
The  other  form  is  one  in  which  the  pulse  may  seem  quite  regular  when 
it  is  felt,  but  the  person  suddenly  drops  down  unconscious,  as  if  shot. 
This  form  is  more  common  in  people  belonging  to  the  upper  classes, 
who  smoke  finer  tobaccoes,  and  especially  take  them  in  the  form  of 
cigars  or  cigarettes.  Once  the  tobacco  heart  has  been  brought  on  by 
excess,  it  may  be  kept  up  by  the  use  of  even  a small  quantity  of 
tobacco,  and  in  many  cases  the  use  of  the  drug  must  be  entirely 
discontinued. 

Intermittence  of  the  pulse  may  come  on  from  the  same  causes  which 
lead  to  palpitation,  paroxysmal  hurry,  or  paroxysmal  slowness,  and  in 


Fig.  48. 


Tracing  of  the  Pulse  during  Recovery  from  Poisoning  by  Digitalis,  showing  Abnormal  Quick- 
ness alternating  with  Abnormal  Slowness. 


a case  of  poisoning  by  digitalis  in  1865  I had  an  opportunity  of  watch- 
ing these  conditions  appear  during  the  process  of  recovery.  When  the 


Fig.  49. 


Tracing  from  the  same  Pulse  later  on,  showing  Abnormal  Slowness. 


patient  was  just  recovering  from  collapse  he  had  a very  rapid  beat  of 
the  heart,  probably  due  to  paralysis  of  the  vagus.  As  he  recovered 


Fig.  50. 


Normal  Pulse  in  the  same  Case. 


slow  beats  became  interposed  amongst  the  quick  ones  (Fig.  48) ; then 
the  pulse  became  regular,  but  slow  (Fig.  49),  and  finally  returned  to  its 
normal  (Fig.  50). 

Prognosis. — Intermittence  of  the  heart  may  last  for  many  years, 
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and  I have  known  one  case  of  a lady  who  died  suddenly  at  the  age  of 
eighty-four  in  whom,  it  had  lasted  for  sixty-seven  years.  It  is  especially 
common  in  people  of  gouty  families.  When  it  begins  to  make  its 
appearance  in  gouty  people  advanced  in  years  it  may  be  usually  looked 
upon  as  an  indication  that  the  strength  of  the  heart  and  of  the  cardiac 
muscle  is  beginning  to  fail,  and  that  measures  should  be  taken  to  pre- 
vent every  strain,  either  from  emotion  or  exercise,  to  prevent  overload- 
ing of  the  stomach,  and  to  increase  elimination. 

O 


ANGINA  PECTORIS. 

The  great  complexity  of  that  part  of  the  nervous  system  which 
regulates  the  movements  of  the  heart  and  vessels  and  their  relations  to 
each  other  renders  it  very  difficult  to  attain  a definite  knowledge  of  its 
diseases,  either  functional  or  organic.  Consisting  as  it  does  both  of 
afferent  and  efferent  fibres,  and  of  ganglia  connected  with  them,  it  is 
evident  that  we  may  have,  theoretically  at  least,  disorders  of  these 
nerves  which  lead  either  to  motor  phenomena  alone,  to  sensory  phe- 
nomena alone,  or  to  combinations  of  both  motor  and  sensory  disor- 
ders in  varying  proportions.  It  is  probable  that  in  most  disturbances, 
whether  functional  or  organic,  of  the  cardio-vascular  nervous  system 
we  have  both  motor  and  sensory  derangement ; but  in  some  diseases 
the  motor  phenomena  chiefly  predominate,  and  in  others  the  sensory, 
and  this  predominance  may  occur  to  such  an  extent  that  we  are  led 
almost  entirely  to  fix  our  attention  upon  one  class  of  symptoms  and  to 
neglect  the  other. 

In  angina  pectoris  there  is  probably  in  many,  if  not  in  all,  cases  a 
certain  amount  of  excessive  action  in  the  muscular  structures  of  the  ves- 
sels or  of  the  heart,  or  of  both,  yet  the  most  important  symptom,  and 
that  which  almost  entirely  attracts  the  attention  both  of  the  sufferer 
and  the  physician,  is  the  sensory  symptom  of  severe  pain.  In  the 
most  typical  cases  of  angina  this  pain  is  not  merely  severe,  it  is  per- 
fectly agonizing,  and  is  accompanied  with  a distressing  sense  of 
impending  death.  But  all  attacks  of  angina,  even  in  the  same 
person,  are  not  equally  severe ; at  one  time  it  may  amount  to 
extreme  agony,  and  at  another  to  little  more  than  slight  inconve- 
nience or  depression,  hardly  deserving  the  name  of  pain.  On  com- 
paring the  pain  in  different  persons,  also,  we  find  the  same  irregu- 
larity, for  while  some  suffer  severely,  others  suffer  very  slightly,  and, 
moreover,  the  pain  not  only  varies  in  degree  and  duration  in  different 
persons,  but  varies  in  character  and  site. 

The  problem  which  we  have  to  solve  in  trying  to  ascertain  the  path- 
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ological  significance  of  these  degrees  of  pain  is  very  complex  and  diffi- 
cult. In  trying  to  do  it  we  may  be  greatly  assisted  by  the  analogy 
between  the  heart  and  the  bladder  which  Dr.  Grainger  Stewart  alluded 
to  in  discussing  Dr.  Douglas  Powell’s  paper.  Both  the  heart  and  the 
bladder  may  be  regarded  as  contractile  bags,  composed  of  voluntary 
and  involuntary  muscular  fibres  which  contract  and  dilate  at  regular 
intervals.  During  their  stage  of  dilatation  or  diastole  they  become 
filled  with  fluid,  which  flows  into  them  from  the  veins  in  the  case  of 
the  heart,  and  from  the  ureters  in  the  case  of  the  bladder.  Their 
rhythmical  movements  of  contraction  and  dilatation  are  regulated  by 
the  central  nervous  system,  but  when  cut  completely  away  from  it  they 
both  continue  to  contract  rhythmically  of  themselves,  and  to  expel  the 
fluid  with  which  they  are  filled.  In  both  cases  they  have  to  expel  the 
fluid  against  a certain  amount  of  resistance,  which  is  offered,  in  the  case 
of  the  heart,  by  the  contraction  of  the  circular  muscular  fibres  in  the 
walls  of  the  arterioles  and  the  friction  of  the  blood  in  the  vascular  sys- 
tem, while  in  the  case  of  the  bladder  the  resistance  is  offered  by  the 
contraction  of  the  circular  band  of  muscle  forming  the  sphincter  vesicte 
and  the  friction  of  the  urine  against  the  walls  of  the  urethra.  In  the 
case  both  of  the  heart  and  of  the  bladder  we  have  such  a nervous 
arrangement  as  tends  to  prevent  the  contractile  walls  of  the  viscus  and 
the  opposing  muscles  of  the  arterioles  or  the  sphincter  from  contracting 
simultaneously,  at  least  to  their  full  extent.  This  is  the  condition  of 
health,  not  only  in  the  heart  and  bladder,  but  also  in  other  hollow  vis- 
cera, such  as  the  stomach  and  intestines.  In  all  of  them  a certain  amount 
of  tone  may  exist  in  the  fibres  which  oppose  the  exit  of  the  contents  of 
any  one  of  these  viscera  during  the  contraction  of  its  muscular  walls; 
but  when  this  contraction  takes  place  to  its  utmost  the  resisting  mus- 
cles in  each  case  tend  to  relax  and  allow  the  contents  of  the  viscus  to 
escape.  When  the  innervation  of  any  one  of  these  viscera  is  so  dis- 


Fig.  51. 
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Diagram  to  Illustrate  the  Comparison  between  the  Bladder  and  the  Heart. 


turbed  that  its  walls  contract,  and  the  opposing  muscles,  instead  of 
relaxing  as  they  ought  to  do,  also  contract,  we  get  pain  as  the  result. 
In  the  stomach  we  get  distension  by  gas,  or  painful  retching  instead  of 
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the  vomiting  which  might  give  relief.  In  the  intestine  we  also  get 
pain  when  its  walls  are  distended  by  llatns  which  cannot  escape ; and 
in  the  case  of  the  bladder,  when  the  urine  is  prevented,  either  volun- 
tarily or  involuntarily,  from  issuing  when  the  viscus  is  fully  distended, 
we  have  painful  sensations,  which  may  vary,  just  as  in  the  case  of  the 
heart,  from  the  slightest  discomfort  to  the  extremest  agony.  In  all 
these  hollow  viscera  distension  leads  to  discomfort  or  pain  in  greater  or 
less  degree,  but  in  the  bladder  at  least  the  distension  depends,  to  a cer- 
tain extent,  upon  the  amount  of  contraction  in  its  wall ; for  if  this  con- 
tracts powerfully  when  the  bladder  is  only  about  half  filled,  a distress- 
ing sensation  and  desire  to  micturate  will  be  felt,  which  passes  off 
entirely  when  the  contraction  ceases,  and  may  remain  absent  for  some 
time,  although  the  bladder  is  gradually  becoming  considerably  fuller 
than  it  was  before.  Again,  contraction  may  set  in  accompanied  by 
pain,  and  again  this  passes  off,  and  alternate  contraction  and  relaxation 
mav  continue  until  the  bladder  is  fully  distended  and  the  pain  becomes 
excessive,  when  it  is  relieved  by  evacuation,  either  through  the  natural 
passage,  by  rupture,  or  by  operation.  We  see,  then,  that  in  the  blad- 
der discomfort  or  pain  is  due  to  the  attempt  of  the  viscus  to  contract 
ao-ainst  the  resistance  which  it  is  unable  for  the  time  to  overcome.  I 

O 

believe  that  the  same  is  the  case  in  the  heart,  and  that  cardiac  pain  is 
generally  due  to  weakness  of  the  heart  in  proportion  to  the  resistance 
which  it  has  to  overcome.  This  may  not  necessarily  mean  that  the 
heart  is  weaker  than  usual.  It  may  be  that  the  resistance  is  abnor- 
mally increased  ; though,  on  the  other  hand,  it  may  also  mean  that 
while  the  resistance  remains  normal,  the  contractile  power  of  the  heart 
has  become  weakened,  at  least  for  the  time. 

Pain  is  usually  of  peripheral  origin,  and  is  useful  in  giving  the 
organism  a warning  of  some  injurious  condition  which  ought  to  be 
removed.  Thus,  pain  in  the  bladder  indicates  the  necessity  for  evacu- 
ating it,  and  leads  the  individual  to  take  steps  to  accomplish  this  and 
to  prevent  injury  ; pain  in  a joint  usually  indicates  some  inflammation, 
and  leads  the  individual  to  give  it  rest,  and  thus  allow  time  for  repair 
and  restoration  to  health.  But  although  pain  is  usually  originated  by 
peripheral  irritation,  the  actual  seat  of  painful  perceptions  is  in  the 
cerebrum,  and  intense  sensations  of  pain  may  be  felt  by  a patient 
although  there  is  no  peripheral  cause  for  them  whatever ; and  they  are 
then  almost  certainly  due  to  some  condition  of  the  perceptive  centres  in 
the  brain.  We  find  this  in  hysteria,  where  patients  have  complained 
of  intense  pain  in  the  knee-joint,  which  has  led  to  amputation  of  the 
leg,  subsequent  examination  showing  the  limb  to  be  absolutely  healthy. 
But  we  may  have  pain  which  originates  neither  in  the  periphery  nor  in 
the  centre,  but  in  the  paths  which  connect  the  two.  Thus  on  striking 
the  “funny  bone”  we  not  only  get  discomfort  or  pain  at  the  point 
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where  the  ulnar  nerve  is  actually  struck,  but  we  get  disagi ecable  sensa- 
tions  in  the  fingers ; ancl  men  whose  legs  have  been  amputated  fre- 
quently suffer  from  pains  which  they  refer  to  a corn  on  the  amputated 
leg,  although  years  may  have  elapsed  since  the  member  itself  has 
crumbled  into  dust.  The  pain  in  such  cases  appears  to  be  due  to  irri- 
tation of  the  nerves  in  the  stump,  which,  like  the  blow  upon  the  ulnar 
nerve,  is  referred  by  the  sensory  centres  of  the  cerebrum — not  to  the 
nerve-trunk,  but  to  the  terminal  filaments  from  which  the  nerves  of 
sensation  would  ordinarily  proceed. 

In  a similar  way  irritation  of  the  sensory  tracts  in  the  spinal  cord 
may  give  rise  to  intense  pain,  which  is  referred  by  the  sensorium  to  the 
periphery,  just  as  is  the  case  in  irritation  of  the  nerve-trunks.  Thus 
in  sclerosis  of  the  posterior  columns  we  get  lightning  pains  which  are 
referred  to  the  extremities,  and  also  severe  pain  accompanied  by  dis- 
turbance in  the  stomach,  intestine,  and  bladder.  It  is  quite  probable 
that  the  same  thing  may  occur  in  regard  to  the  heart,  for  Charcot  notes 
that  in  the  gastric  crises  of  tabes  the  pulsation  of  the  heart  is  usually 
violent  and  precipitate  and  the  pulse  markedly  accelerated,  although 
Rosenthal  has  seen  a case  in  which  the  pulse  was  slower  than  usual 
during  the  attack.  It  is  quite  possible  also  that  pain  may  be  referred 
to  the  heart,  although  its  seat  may  be  entirely  confined  to  the  senso- 
rium, and  both  the  heart  itself  and  the  nerve-trunks  and  spinal  cord, 
which  connect  it  with  the  sensorium,  may  be  quite  healthy,  just  as  in 
the  case  of  the  hysterical  knee-joint.  We  know,  indeed,  that  irritation 
of  the  trunk  of  the  vagus  nerve  will  produce  a feeling  of  great  discom- 
fort in  the  cardiac  region,  just  as  irritation  of  the  ulnar  nerve  will 
cause  it  in  the  fingers.  But  the  heart  is  so  readily  affected  by  the  brain 
that  it  is  very  difficult  to  find  proof  of  any  pain  referred  to  the  heart 
being  of  purely  cerebral  origin,  and  existing  without  any  alteration  in 
the  heart  itself.  The  vagus — or,  as  the  Germans  call  it,  der  Herum- 
schiveifendenery,  from  its  wandering  course  to  the  heart,  lungs,  liver, 
and  intestines — is  pre-eminently  the  nerve  of  emotion,  and  almost  all 
the  emotions  can  be  expressed  in  terms  of  the  vagus.  Thus,  “ the 
heart  beats  high  with  hope,”  “ his  heart  sank  within  him  for  fear,” 
“ his  heart  fluttered  with  anxiety,” — all  express  the  effect  of  these  emo- 
tions on  the  stimulating  and  depressing  fibres  of  the  vagus,  or  mixed 
effects  on  the  two  respectively.  The  borborygmi,  which  were  used  by 
the  ancient  writers  as  a synonym  for  compassion,  the  jaundice,  which 
was  ascribed  to  jealousy,  and  the  well-known  loss  of  appetite  or  sick- 
ness which  bad  news  produces,  indicates  the  actions  of  the  intestinal, 
hepatic,  and  gastric  branches  of  the  vagus  respectively. 

One  might  be  disposed  to  look  upon  emotions  as  entirely  cerebral 
conditions,  were  it  not  that  they  manifest  their  effects  so  distinctly  upon 
the  organs  just  named ; and  upon  the  heart,  especially,  emotion  may 
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act  so  powerfully  as  to  cause  death  even  in  young  and  otherwise 
apparently  healthy  people.  Thus  Livingstone  observed  that  a great 
number  of  slaves  who  had  been  torn  from  their  homes  died,  and  when 
asked  what  they  suffered  from  they  laid  their  hands  upon  their  hearts, 
although  they  knew  nothing  whatever  about  anatomy.  In  many 
emotions,  and  especially  those  that  are  of  a painful  character  and  arise 
suddenly,  the  hand  is  naturally  carried  to  the  heart  on  account  of  the 
discomfort  felt  there.  This  discomfort,  although  caused  by  the  emotion, 
is  probably  of  a peripheral  nature,  for  it  may  exist  after  the  emotion 
itself  has  ceased,  as  I myself  have  experienced. 

To  recapitulate  shortly,  we  may  say  that  in  all  probability  pain  in 
the  heart  may  arise  either  in  the  organ  itself,  in  the  sensory  parts  either 
of  the  nerve-trunks  or  spinal  cord  which  connect  the  heart  and 
sensorium,  or  in  the  sensorium  itself,  although  any  pure  affection 
of  the  latter  character  is  probably  extremely  rare.  Though  it  is 
theoretically  possible  that  pain  referred  to  the  heart  may  exist  in 
the  sensorium  alone,  it  is  nevertheless  probable  that  in  almost  all 
cases  emotional  disturbance  or  other  changes  in  the  cerebrum  lead 
to  alterations  in  the  function  of  the  heart  itself,  and  that  these  altera- 
tions, rather  than  the  disturbance  in  the  brain,  give  rise  to  cardiac 
pain. 

But  cardiac  pain  may  differ  not  only  in  its  origin,  but  in  its 
nature,  and  it  seems  to  me  that  we  have  at  least  two  kinds  of  pain, 
one  of  which  is  felt  as  distension  from  within,  so  that  the  heart  seems 
as  if  it  would  burst,  while  the  other  is  felt  as  oppression  from  without, 
like  a giant’s  hand  compressing  the  chest.  The  feeling  of  bursting  is 
familiar  to  many,  for  it  occurs  during  or  after  exertions  which  are  too 
great  for  those  who  undertake  them,  such  as  running  quickly  to  catch 
a train,  especially  if  carrying  a heavy  portmanteau,  or  trying  to  climb 
a Swiss  mountain  while  out  of  training.  That  this  condition  is  asso- 
ciated with  actual  distension  of  the  right  ventricle  I had  a good  oppor- 
tunity of  ascertaining  some  years  ago.  In  crossing  the  Theodule  Pass 
at  Zermatt  my  guides  began  to  walk  up  a steep  ascent  so  quickly  that 
in  attempting  to  follow  I got  an  intense  bursting  sensation  in  the  cardiac 
region,  with  dyspnoea.  The  discomfort  led  me  to  place  mv  hand  over 
my  heart,  and,  to  my  astonishment,  I found  that  the  apex-beat  had 
disappeared  from  its  normal  position  and  that  there  was  marked 
epigastric  pulsation.  On  calling  to  them  to  go  slower,  they  slackened 
their  pace,  and  as  the  cardiac  discomfort  and  dyspnoea  gradually  disap- 
peared I found  that  the  apex-beat  gradually  left  the  epigastrium  and 
returned  to  its  normal  position. 

The  heart  has  two  sides  and  four  cavities,  and  the  bursting  sensation 
may  occur  in  any  of  them.  Possibly  it  may  be  more  usually  felt  in 
the  ventricles,  for  the  vascular  districts  of  the  systemic  and  pulmonary 
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veins,  with  which  the  auricles  communicate,  will  dilate  if  the  tension 
in  the  auricles  becomes  too  great,  and  will  thus  relieve  over-distension. 
The  ventricles,  on  the  other  hand,  have  no  such  means  of  relief  unless 
their  distension  is  exti’eme. 

I have  already  pointed  out  that  in  the  bladder  the  contraction  of 
the  distended  viscus  upon  the  fluid  within  it  gives  rise  to  pain,  and 
probably  the  same  occurs  with  the  heart.  The  right  ventricle,  when 
much  distended,  may  to  a certain  extent  be  relieved  by  some  backward 
flow  of  blood  through  the  tricuspid  valves,  but  the  left  ventricle  is  not 
so  favorably  circumstanced  in  this  respect,  and  one  would  therefore 
expect  that  over-distensiou  in  it  would  give  rise  to  much  more  acute 
pain  than  in  the  case  of  the  right  ventricle.  At  the  same  time  we 
should  also  expect  that  if  the  mitral  valves  were  incompetent,  so  as  to 
allow  the  left  ventricle  to  relieve  itself  into  the  auricle  and  pulmonary 
veins,  the  pain  of  distension  would  never  become  so  extremely  great ; 
and  apparently  something  of  this  sort  does  occur.  The  second  kind 
of  pain  is  that  of  compression  from  without  like  the  grasp  of  a giant’s 
hand  upon  the  thorax,  and  the  name  of  Behlemmend,  given  to  it  by  the 
Germans,  is  exceedingly  descriptive.  This  sensation  was  first  shown 
by  Czermak  to  depend  upon  irritation  of  the  vagus.  He  had  a small 
exostosis  upon  one  of  his  cervical  vertebra,  and  by  pressing  the  vagus 
between  his  finger  and  the  exostosis  he  was  able  to  irritate  it  to  such  an 
extent  as  to  slow  his  heart,  and  at  the  same  time  this  sensation  of  Bek- 
lemmung  came  on.  His  experiments  have  been  repeated  by  Concato 
and  Quicke,  and,  indeed,  auy  one  by  pressing  firmly  upon  the  vagus 
will  probably  soon  experience  a sense  of  oppression  that  obliges  him 
to  desist.  Thus  in  severe  migrain  the  pain  in  the  head  is  often 
greatly  or  entirely  relieved  by  firm  pressure  upon  the  carotid,  but  the 
thoracic  oppression,  which  is  probably  due  to  the  vagus  being  com- 
pressed at  the  same  time  as  the  carotid,  soon  obliges  one  to  give  up 
the  pressure  notwithstanding  the  great  relief  which  it  affords  to  the 
pain. 

Pain  almost  exactly  resembling  that  described  by  Czermak  as  the 
result  of  the  compression  of  the  vagus  may  be  brought  on  by  painful 
emotions.  It  may,  however,  exist  completely  apart  from  these  emotions, 
and  may  persist  after  the  emotion  which  caused  it  has  passed  away.  I 
iiave  noticed  this  in  my  own  person,  for  one  day  while  walking  in 
Hyde  Park  I suddenly  became  conscious  of  a sensation  of  constriction 
or  BeJclemmung  across  the  chest.  It  was  so  uncomfortable  that  it  forced 
itself  upon  my  attention,  and  I began  to  wonder  what  had  caused  it. 
I was  walking  slowly  and  the  ground  was  level,  so  it  could  not  have 
been  exercise;  but  on  puzzling  over  it  I recollected  that  it  had  come  on 
near  a particular  tree  some  hundred  yards  back,  and  that  while  passing 
that  tree  I had  been  thinking  of  some  painful  subject.  The  painful 
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thought  hud,  however,  completely  passed  away,  and  had  been  succeeded 
by  others  of  an  indifferent  nature,  and  still  the  cardiac  discomfort  not 
only  persisted,  but  increased,  or  at  least  engrossed  my  attention  more. 
That  painful  emotions  affect  the  heart  through  the  vagus  has  been  very 
clearly  shown  by  Couty  and  Charpentier,  as  is  illustrated  in  the 
accompanying  tracing,  which  they  obtained  by  connecting  a kymo- 
graph with  the  arterial  system  of  a dog  paralyzed  by  curare  (Fig.  52). 


Fig.  52. 


cates  the  time  when  another  dog  began  to  howl,  and  thus  excited  the  animal  experimented 
on.  (After  Couty  and  Charpentier.) 

The  cries  which  another  dog  uttered  on  its  toes  being  trod  upon  pro- 
duced in  the  curarized  dog  very  much  the  same  effect  as  would  have 
been  caused  by  strong  stimulation  of  the  vagus.  At  the  same  time, 
however,  it  will  be  noticed  that  the  vaso-motor  centre  appears  also  to 
have  been  stimulated,  and  the  arterioles  consequently  contracted  ; for, 
despite  the  slow  action  of  the  heart,  the  blood-pressure  is  considerably 
raised,  and  only  falls  below  the  normal  during  an  exceptionally  long 
diastole  of  the  heart.  That  this  slowness  of  the  pulse  is  due  to  the 
effect  of  emotion  on  the  heart  through  the  vagus  is  shown  in  another 


Fig.  53. 


This  tracing  shows  the  effect  of  Emotion  on  the  Blood-pressure  in  a Curarized  Dog.  The  effect 
on  the  pulse  is  prevented  by  previous  section  of  the  vagi.  The  dotted  lines  have  the  same 
signification  as  in  Fig.  52.  (After  Couty  and  Charpentier.) 

tracing  taken  under  similar  circumstances,  with  the  important  excep- 
tion that  the  vagi  has  been  previously  divided  (Fig.  53).  Here  it 
will  be  seen  that  emotion  greatly  raises  the  blood-pressure  without 
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slowing  the  pulse.  This  rise  of  pressure,  clue  to  emotion,  is,  I be- 
heve,  a very  important  factor  intFe  production  of  angina,  and  I shall 
return  to  it  again  later. 

It  is  evident  that  emotion  may  have  a very  complex  effect  upon  the 
heart,  and  may  under  different  circumstances  produce  the  feeling  of 
Beklemmung  due  to  the  action  of  the  vagus,  or  may  give  rise  to  the 
feeling  of  distension  produced  by  the  excessive  resistance  which  con- 
tracted arterioles  oppose  to  the  flow  of  blood  through  them,  and  the 
consequent  difficulty  the  heart  has  in  emptying  itself.  This  feeling  is 
also  mentioned  in  popular  language,  for  people  frequently  say  their 
hearts  feel  as  if  they  would  burst  from  grief. 

It  must  be  borne  in  mind  that  the  inhibitory  fibres  of  the  vagus  not 
only  cause  the  heart  to  become  slower  and  weaker,  but  they  tend  also 
to  make  it  dilate  beyond  its  normal  size  ; and  such  dilatation,  it  appears 
to  me,  renders  the  organ  still  more  susceptible  to  the  effects  of  a dis- 
tending force  from  within. 

The  expression  “ a broken  heart  ” is  not  found  to  correspond  with 
the  result  of  post-mortem  examination;  but  a persistent  cardiac  pain, 
ending  in  death,  may  be  originated  by  grief,  as  in  the  case  of  the  slaves 
observed  by  Livingstone,  to  which  I have  already  alluded.  Of  course 
in  such  cases  as  these  it  is  exceedingly  difficult  or  impossible  to  decide 
how  far  the  cardiac  depression  was  an  exciting  or  merely  a predis- 
posing cause  of  death  ; for  the  weakened  circulation  would  render  the 
sla\  es  more  liable  to  succumb  to  infectious  diseases,  malarial  or  other- 
wise,  by  which  they  might  be  attacked. 

In  trying  now  to  apply  the  physiological  data  which  we  have 
already  obtained  to  the  explanation  of  cardiac  pain  in  general,  and  of 
angina  pectoris  in  particular,  we  may  recapitulate  in  a few  words  the 
facts  already  mentioned.  These  are  that  distension  of  any  hollow 
vi scus,  as  a rule,  acts  as  a stimulus  to  pain.  This  pain  usually  increases 
with  the  amount  of  distension,  or  rather  with  the  amount  of  stretchino' 
force  exerted  upon  the  muscular  fibres  of  the  hollow  viscus.  Thus  in 
the  bladder  discomfort  or  pain  becomes  greater  as  the  bladder  gets 
fuller  and  the  muscular  fibres  become  more  stretched  ; but  a spasm 
of  increased  pain  may  and  does  come  on  when  the  bladder  contracts. 
This  contraction  increases  the  pressure  upon  the  contents  of  the 
’ladder,  *)ut  at  ^ie  sarne  time  it  also  increases  the  pressure  exercised 
by  the  contents  upon  the  bladder-walls,  and  when  these  relax  so  that 

t ie  pressure  again  diminishes  the  pain  caused  by  their  stretching:  tends 
to  cease.  & 

In  discussing  angina  pectoris  it  may  help  us  if  we  bear  in  mind 
iat  the  most  marked  symptom  of  angina  is  pain— -that  it  is  really  pain 
m t ie  heart,  though  it  may  be  very  difficult  to  draw  the  line  exactly 
between  what  every  one  would  call  pain  and  slight  forms  of  cardiac 
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discomfort  which  no  one  would  call  angina ; but  between  these  two 
extremes  we  find  many  intermediate  forms,  differing  from  one  another 
by  very  slight  degrees,  so  that  hardly  any  difference  may  be  distin- 
guishable between  adjacent  members  of  the  group,  although  the 
extreme  members  may  be  very  different  indeed.  As  Dr.  Grainger 
Stewart  pointed  out,  the  analogy  between  the  heart  and  the  bladder 
may  help  us  considerably.  While  the  bladder,  stomach,  intestine,  as 
well  as  the  heart,  all  consist  of  hollow  bags  of  involuntary  muscular 
fibre,  both  the  heart  and  bladder  have  a certain  resistance  to  overcome 
— namely,  that  afforded  by  the  friction  of  the  urine  passing  through 
the  urethra,  and  the  resistance  caused  by  a contraction  of  the  sphincter 
vesicse  in  one  case,  and  the  friction  of  the  blood  in  the  arteries  along 
with  the  contraction  of  the  walls  of  the  arterioles  in  the  other.  In 
both  cases  there  are  nervous  arrangements  for  preventing  the  over-dis- 
tension of  the  viscus,  and  when  the  pressure  iu  the  bladder  becomes 
great  the  sphincter  relaxes.  When  that  of  the  heart  becomes  too  great 
the  vessels  dilate  or  the  heart  itself  goes  more  slowly.  In  both  cases 
we  find  that  the  nervous  arrangements  may  be  disturbed,  so  that  spas- 
modic retention  may  occur  in  the  bladder  and  over-distension  in  the 
heart.  In  both  cases  over-distension  is  associated  with  pain,  and  I 
believe  that  in  both  cases  the  amount  of  paiu  may  vary,  as  I have 
already  said,  from  the  slightest  discomfort  to  the  severest  agony. 

But  distension  only  occurs  when  the  contraction  of  the  muscular 
walls  of  a hollow  viscus  is  not  sufficiently  powerful  to  overcome  the 
resistance  opposed  to  the  exit  of  its  contents.  Whenever  the  resistance 
yields,  and  the  bladder,  stomach,  intestine,  or  heart  is  allowed  to 
empty  itself,  the  pain  is  relieved  or  disappears  entirely ; but  in  the 
case  of  the  bladder  or  the  stomach  we  sometimes  find  that  the  mus- 
cular fibres  of  the  walls  remain  in  a state  of  contraction  or  spasm  so 
great  that  a few  tea-spoonfuls  of  fluid  seem  sufficient  to  produce  a sen- 
sation of  distension  and  excite  the  organ  to  renewed  contiaction.  It  is 
quite  possible  that  a similar  condition  may  sometimes  occur  in  the 
heart,  and  that  the  “ irritable  heart”  and  “ irritable  bladder”  may  be 
perfectly  comparable  to  each  other  ; but  neither  of  these  conditions 
o-ives  rise  to  intense  pain,  unless  there  be  some  obstruction  to  the 
heart  or  the  bladder  emptying  itself  of  its  contents.  We  may,  I think, 
lay  it  down  as  a rule  that  intense  pain  in  any  hollow  organ  is  due  to 
distension  arising  from  the  inability  of  the  organ  to  empty  itself  of  its 
contents.  It  is  evident  that  this  inability  may  be  of  twofold  origin  : 
it  may  be  due  either  to  increased  resistance,  or  to  the  diminished  power 
of  the  expulsive  muscles.  In  applying  this  general  rule  to  the  case  of 
the  heart  we  mav  say  that  cardiac  pain  is  dependent  on  increased 
resistance  to  the  onward  flow  of  blood,  or  diminished  power  in  the 
heart  itself.  It  is  evident  that  a combination  of  these  two  factors  will 
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be  still  more  likely  than  either  one  alone  to  produce  cardiac  pain, 
and  in  searching  for  the  cause  of  angina  pectoris  we  are  most  likely 
to  find  it  in  a combination  of  those  leading  on  the  one  hand  to 
cardiac  weakness  and  on  the  other  to  increased  resistance. 

It  will,  perhaps,  be  most  convenient  to  discuss  first  the  conditions 
which  give  rise  to  increased  pressure  in  the  aorta  and  the  arterial  sys- 
tem generally.  The  first  is  mental  emotion,  as  shown  in  the  tracing 
already  given  ; the  second  is  bodily  exertion.  There  are  few  physical 
conditions,  if  any,  which  raise  the  blood-pressure  in  an  animal  so  high  as 
does  sudden  exertion  or  struggle.  The  cause  of  this  probably  is  that  the 
arteries  passing  through  the  muscle  become  compressed  by  the  thick- 
ening of  the  fibres  which  occurs  during  muscular  contraction ; but  a 
counterbalancing  condition  occurs  at  the  same  time,  for  the  muscular 
fibres  which  form  the  walls  of  the  arteries  dilate  at  the  time  when  the 
muscle  contracts.  -The  consequence  of  this  is  that  the  flow  of  blood 
through  a contracted  muscle  may  vary  considerably ; sometimes  it  may 
be  stopped  entirely,  at  other  times  it  may  be  diminished,  while  at  others, 
again,  it  may  be  considerably  increased  above  the  normal,  according  as 
the  mechanical  pressure  upon  the  muscular  arteries  or  the  dilatation  of 
their  walls  is  most  marked  in  the  particular  instance.  In  almost  all 
cases,  however,  the  flow  of  blood  through  the  muscle  after  its  contrac- 
tion becomes  greater  than  usual,  an  increased  supply  of  blood  being 
apparently  requisite  for  mammalian  muscles  to  perform  their  functions 
thoroughly.  In  consequence  of  this  twofold  condition  in  muscles  it 
frequently  happens  that  while  sudden  exertion  may  raise  the  blood- 
pressure  in  the  aorta,  continued  exercise  may  rather  lessen  it,  the 
mechanical  effect  of  the  muscular  contraction  upon  the  arteries  being 
more  evident  at  first,  while  afterward  the  arterial  dilatation  is  more 
evident.  A third  cause  of  rise  in  arterial  pressure  is  sudden  stimu- 
lation of  a sensory  nerve ; and  a fourth  is  the  application  of  sudden 
cold,  either  to  the  surface  of  the  body  or  to  the  stomach,  giving  rise 
to  contraction  of  the  vessels  of  the  surface  or  of  the  digestive  tract, 
and  thus  causing  a rise  of  general  pressure. 

The  exciting  causes  of  angina  pectoris  are  precisely  those  which  I 
have  just  mentioned  as  raising  the  blood-pressure. 

The  effect  of  emotion  is  well  shown  in  the  case  of  John  Hunter, 
and  the  most  common  cause  of  angina  pectoris  is  the  exertion  of 
walking . up  a hill;  but  in  such~cases.  especially  where  the  disease  is 
just  beginning,  though  the  attempt  to  ascend  a hill  may  cause  pain  at 
first,  yet  afterward,  if  the  pain  passes  off  and  the  exertion  be  continued, 
the  individual  may  be  able  to  walk  for  miles,  and  indeed  make  consid- 
erable efforts,  without  any  return  of  the  pain  ; which  is  precisely  what 
'\e  would  expect  from  what  has  already  been  said  regarding  the  condi- 
tion of  the  vessels  in  the  muscles  after  continuous  exercise. 
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But  the  rise  in  pressure  which  we  have  just  been  considering  can 
only  be  looked  upon  as  an  exciting  cause  of  angina  pectoris,  for  it  does 
not  occur  in  healthy  people.  One  condition  which  is  very  apt  to  lead 
to  angina  pectoris  is  gouty  kidney,  for  this  is  associated  with  a high 
blood-pressure  due  to'Yliminution  in  the  calibre  of  the  systemic  arte- 
rioles. Although  it  is  unnecessary  to  discuss  here  whether  this  diminu- 
tion in  calibre  is  due  to  a thickening  of  the  walls  of  the  arterioles  by 
arterio-capillary  fibrosis,  as  believed  by  Gull  and  Sutton,  or  to  contraction 
of  the  muscular  walls  of  the  arteries,  as  thought  by  George  Johnson,  it 
is  evident  that  where  the  pressure  is  already  high,  as  in  the  case  of  a man 
suffering  from  gouty  kidney,  any  sudden  increase  in  it,  either  from 
emotion  or  exertion,  is  more  likely  to  cause  distension  of  the  heart  and 
consequent  pain.  Yet  there  are  many  men  suffering  from  gouty  kidney 
who  do  not  get  angina  pectoris,  and  we  must  now  look  for  its  causes  not 
only  to  the  arterial  system  and  the  resistance  whieh  the  heart  has  to 
overcome,  but  to  the  power  of  the  heart  itself  in  counteracting  this 
resistance.  When  we  come  to  analyze  post-mortem  appearances  in  cases 
of  angina  pectoris,  we  are  at  once  struck  by  the  fact  that  in  the  great 
majority  of  cases  conditions  are  present  which  either  weaken  the  heart 
considerably  or  tend  to  lessen  its  power  of  meeting,  by  increased  con- 
tractile power,  any  call  that  may  be  made  upon  its  powers  by  a sudden 
rise  in  the  resistance  it  has  to  overcome. 

A fatty  condition  of  the  heart  is  naturally  one  of  the  most  powerful 
causes  of  lessened"  contractile  power,  and  fatty  heart  has  been  frequently 
noted  as  a post-mortem  appearance  in  cases  of  fatal  angina  pectoris  ; 
but  an  inelastic  condition  of  the  aorta,  with  calcification  of  the  coronary 
arteries,  has  been  noted  much  more  frequently  still.  At  first  thought  it  is 
difficult  to  understand  what  connection  a calcified  condition  of  the  coro- 
nary arteries  can  have  with  pain  in  the  heart  itself;  but  when  we 
remember  that  one  of  the  concomitants  of  muscular  action  is  dilatation 
of  the  vessels  which  supply  the  muscle  with  blood,  we  can  understand 
that  rigid  arteries,  rendering  such  an  increased  supply  impracticable, 
might  naturally  lead  to  weakened  contractile  power,  and  therefore  to 
pain.  In  addition  to  this  there  may  be  another  factor,  and  that  is  dis- 
turbed nervous  supply ; for  the  interior  of  the  aorta  is  naturally  sensi- 
tive, and  mechanical  irritation  of  it  has  been  shown  by  Franpois-Franck 
to  lead  to  wide-reaching  reflex  results,  among  which  modification  of  the 
respiration  is  well  marked.  Such  disturbance  may  in  its  turn  lead  to 
increased  resistance  to  the  onward  flow  of  blood,  and  this  in  its  turn  to 
cardiac  distension.  That  some  such  disturbance  is  a powerful  factoi  in 
the  production  of  pain  in  angina  is,  I think,  clearly  demonstrated  by 
the  tracings  which  I took  in  a case  many  years  ago,  and  which  first  led 
me  to  use  nitrite  of  amyl  as  a remedy  for  the  disease.  In  a healthy 
body  increased  tension  within  the  blood-vessels  stimulates  the  vagus 
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roots  and  causes  the  heart  to  beat  more  slowly,  so  that,  less  blood  being 
thrown  into  the  arterial  system,  the  diminished  outflow  through  the 
arterioles  is  compensated  and  the  pressure  remains  nearly  normal ; but 
in  this  case  I found  that  simultaneously  with  the  appearance  of  pain 


Fig.  54. 


Normal  Pulse. 


the  pressure  rose  and  the  pulse  became  exceedingly  rapid  (Fig.  55).  The 
form  of  the  pulse-tracing  showed  that  the  arterioles  were  greatly  con- 


Fig.  55. 


Pulse  during  Severe  Pain. 


tracted — so  much  so,  indeed,  that  during  the  cardiac  diastole  a very  small 
proportion  of  blood  was  able  to  flow  into  the  veins,  and  consequently 
the  pressure  remained  high  during  the  diastole,  instead  of  sinking  as  it 
would  ordinarily  have  done.  In  this  case,  which  was  one  of  angina 
pectoris  with  aortic  regurgitation,  the  blood  had  an  opportunity  to 
run  backward  into  the  heart,  as  well  as  onward  through  the  arte- 
rioles into  the  veins,  and  yet  the  tension  remained  high  during  the 
diastole.  This  condition  can  only  be  explained  by  contraction  of 
the  arterioles,  and  the  high  tension  which  would  necessarily  result  in 
the  heart  is,  I think,  the  cause  of  the  pain.  This  idea,  taken  in  con- 
nection with  the  fact  that  bleeding  usually  relieves  the  patient  for  the 
time  being,  led  me  to  use  nitrite  of  amyl,  and  the  result  completely 
confirmed  my  expectations.  But  it  may  be  said  that  my  observations 
disproved  my  hypothesis,  because  I found  that  after  relieving  the  ten- 
sion in  the  arterial  system  by  the  use  of  nitrite  of  amyl  pain  still 
might  persist,  though  to  a less  extent.  This,  however,  I believe,  was 
probably  due  to  the  right  side  of  the  heart  being  involved  as  well  as 
the  left ; and  when  the  drug  had  completely  produced  its  physiological 
action  of  dilating  all  the  vessels  in  the  body,  the  pain  disappeared  and 
did  not  return. 

I have  already  drawn  attention  to  the  fact  that  relief  to  distension 
lessens  the  pain  in  hollow  viscera,  and  from  this  fact  we  naturally 
expect  that  the  right  side  of  the  heart  would  suffer  less  than  the  left, 
because  the  right  ventricle,  when  over-distended,  is  more  readily 
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relieved  by  the  auriculo-ventricular  orifice  dilating  and  the  blood 
regurgitating  into  the  auricle  and  veins  between  the  flaps  of  the  tri- 
cuspid valve,  which  then  became  incompetent  to  close  the  dilated 
orifice.  Dilatation  of  the  mitral  orifice  occurs  much  less  readily,  and 
therefore  the  distended  left  ventricle  cannot  relieve  itself  so  easily, 
and  is  much  more  likely  to  suffer  pain  in  consequence.  It  lias  been 
noted,  however,  that  when  mitral  regurgitation  occurs  the  pains  of 
angina  pectoris  become  less  frequent  and  severe,  or  may  disappear 
altogether  in  cases  in  which  they  formerly  existed.  (See  Fig.  56.) 


Fig.  56. 


The  Heart  in  Full  Dilatation  aud  in  Full  Contraction.  It  will  be  seen  that  in  complete  dila- 
tation the  auriculo-ventricular  valves,  though  healthy,  can  with  difficulty  close  the  dilated 


orifices. 

In  children  also,  where  the  cardiac  walls  are  much  less  hard  and 
resistant  than  in  adults,  we  would  naturally  expect  angina  pectoris  to 
be  much  less  frequent,  as  the  left  ventricle  would  be  likely  to  dis- 
charge itself  into  the  left  auricle  and  pulmonary  veins,  in  much  the 
same  wav  that  the  right  ventricle  does  in  adults.  Eichhorst  mentions 
two  cases  of  children  in  whom  angina  pectoris  occurred.  One  case 
was  that  of  a boy  aged  fourteen  years,  who  was  suffering  not  merely 
from  aortic  incompetence,  but  from  mitral  stenosis ; and  in  this  case 
one  would  expect  that  the  contracted  mitral  valve  would  tend  to  pre- 
vent any  free  dilatation  of  the  mitral  orifice  and  relief  of  the  ventiicle 
by  free  regurgitation.  In  the  other  case,  which  was  that  of  a boy  aged 
eleven  years,  the  auriculo-ventricular  ring  was  to  a great  extent  calci- 
fied, so  that  the  enlargement  of  the  mitral  orifice  and  regurgitation 
would  be  prevented. 

The  factors  which  we  have  now  considered  in  the  pathology  or 
angina  pectoris  seem  to  indicate  that  the  pain  is  due  in  most  cases  to 
cardiac  distension,  caused  by  the  resistance  in  front  being  too  great  lor 
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the  ventricle  completely  to  overcome  it,  while  at  the  same  time  relief 
by  regurgitation  is  prevented.  Ihe  increased  resistance  may  be  eithci 
absolute  or  comparative.  It  may  either  be  greater  than  that  which 
would  occur  in  a healthy  person,  or  may  simply  be  too  great  for  a 
weakened  heart,  although  probably  in  most  cases  the  resistance  is 
above  the  normal  and  the  cardiac  power  is  below  the  normal.  In  all 
cases,  however,  there  is  a disturbance  of  the  vascular  nervous  mechan- 
ism, which  would  tend,  either  by  slowing  the  heart  or  dilating  the 
vessels,  to  adjust  the  action  of  the  one  to  that  of  the  other,  and  thus 
to  keep  the  blood-pressure  at  the  proper  height,  neither  allowing  it  to 
fall  too  low  nor  to  rise  too  high.  The  nervous  mechanism,  in  all  prob- 
ability, may  undergo  central  disturbance,  and  thus  we  may  have  attacks 
of  angina  pectoris  of  an  epileptic  or  hysteric  nature,  and  more  especially 
they  may  be  caused  by  emotional  disturbances.  We  may  also  have  them 
from  disease  of  the  nervous  paths  in  the  spinal  cord,  as  in  the  case  of 
locomotor  ataxia,  or  of  the  cardiac  nerves,  as  by  tumors ; and  in  all 
probability  we  may  have  also  reflex  disturbance,  caused  by  derange- 
ment of  other  organs.  One  case  which  I saw  some  years  ago  was 
probably  an  instance  of  one  or  other  of  the  last-named  varieties,  though 
it  would  be  hard  to  say  whether  the  pain  was  due  to  implication  of 
nerves  or  was  reflex  from  a neighboring  part  of  the  body.  The  case  was 
that  of  a man  aged  thirty-six,  who  complained  of  pain  in  the  chest  under 
the  left  nipple,  shooting  through  to  the  back  and  running  down  the 
left  arm  as  far  as  the  elbow.  During  the  attacks  his  medical  attendant 
found  that  the  pulse  was  not  quite  regular  aud  that  the  face  was  pale. 
He  had  taken  nitrite  of  amyl,  but  it  seemed  only  to  make  him  worse. 
On  pressure  over  the  sternum  opposite  the  second  and  third  costal 
cartilages  I found  that  it  was  excessively  tender  and  slightly  swollen. 
I learned  that  he  had  suffered  from  syphilis  twelve  years  before.  I 
advised  the  use  of  iodide  of  potassium.  In  a short  time  after  begin- 
ning the  drug  his  pain  left  him  and  did  not  return.  Here  the  anginal 
pain  might  be  due  to  reflex  irritation  from  a commencing  node  over 
the  sternum,  or  might  possibly  be  due  to  thickening,  involving  some 
of  the  cardiac  nerves. 

The  high  arterial  tension  which  occurs  in  cases  of  gout  is  a very 
powerful  agent  in  bringing  on  the  attacks.  Not  only  does  the  arterial 
tension  do  this  directly  by  the  increased  resistance  it  offers  to  the  heart, 
but  gout  is  frequently  liable  to  render  patients  very  irritable  and  give 
rise  to  those  emotional  disturbances  which  are  sometimes  fraught  with 
such  fatal  consequences.  For  both  reasons,  therefore,  it  is  very  im- 
portant to  cause  free  elimination  both  from  the  bowels  and  from  the 
kidney. 

lu  a case  which  I saw  lately,  a seaman  aged  thirty-nine,  with  a 
hypertrophied  heart  and  a soft  systolic  murmur  at  the  apex,  the  pain 
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came  on  acutely  over  mid-sternum,  and  was  limited  to  an  area  the  size 
of  a crown-piece  opposite  the  insertions  of  the  fourth  and  fifth  carti- 
lages. Nitro-glycerin  did  him  no  good,  and  when  walking  he  was 
obliged  to  stop  every  fifty  yards  on  account  of  the  pain.  Iodide  of 
potassium,  in  10-grain  doses  thrice  daily,  greatly  relieved  him,  but  lie 
seemed  to  receive  more  benefit  from  sulphate  of  magnesium,  in  drachm 
doses  three  times  a day,  than  from  either  of  the  other  remedies. 

A form  of  elimination  not  much  in  vogue,  but  which  is  sometimes 
exceedingly  useful,  is  bleeding,  and  in  the  case  in  which  I first  used 
nitrite  of  amyl  bleeding  invariably  prevented  the  recurrence  of  the 
pain  for  one  night,  when  without  it  an  attack  would  have  been  certain 
to  occur.  The  natural  indication  for  relieving  the  pain  at  the  time  is 
certainly  to  lower  the  blood-pressure,  and  this  is  most  rapidly  and  effi- 
ciently done  by  the  administration  either  of  a nitrite  or  of  some  other 
substance  which  acts  in  the  same  way  as  a nitrite.  Nitrite  of  amyl  is 
the  one  which  is  the  most  commonly  used,  but,  according  to  the  recent 
researches  of  Cash  and  Dunstan,  the  nitrites  which  act  most  powerfully 
are  the  following,  the  first  being  the  most  energetic : (1)  secondary 
propyl ; (2)  tertiary  butyl ; (3)  secondary  butyl ; (4)  isobutyl,  nearly 
equal ; (5)  tertiary  amyl ; (6)  a-amyl ; (7)  /9-amyl,  nearly  equal ; (8) 
methyl;  (9)  butyl;  (10)  ethyl;  (11)  propyl. 

Of  these  substances,  the  isobutyl  has  already  been  used  with  good 
effect.  Along  with  Mr.  Tate,  I investigated  the  physiological  action 
of  nitro-glycerin  in  1876,  and  showed  that  its  action  was  the  same  in 
character  as  that  of  nitrite  of  amyl.  On  account  of  the  headache 
which  it  caused  Mr.  Tait  and  myself,  I hesitated  to  give  it  to  patients, 
but  in  the  following  year  it  was  successfully  introduced  into  medical 
practice  by  Dr.  Murrell.  Both  nitro-glycerin  and  nitrite  of  sodium, 
recommended  by  Dr.  Hay,  have  the  advantage  over  nitrite  of  amyl 
that  they  can  be  more  readily  used  to  keep  up  a steady  diminution  in 
the  blood-pressure,  and  the  plan  of  giving  small  doses  of  nitro-glycerin 
at  frequent  intervals  during  the  day  is  sometimes  most  advantageous. 
The  best  way  of  doing  this  is  to  break  up  a chocolate  nitro-glycerin 
tabloid  into  many  pieces,  which  are  put  into  a bonbonniere,  and  one  of 
them  taken  every  ten  minutes  or  quarter  of  an  hour.  In  this  way 
the  action  is  never  very  great,  but  is  kept  up  with  a considerable 
amount  of  constancy  during  the  whole  day.  Some  experiments  which 
Mr.  Bokenham  and  I have  made  with  hydroxy  1 amine  have  shown 
it  to  have  an  action  almost  exactly  like  that  of  nitrite  of  amyl,  and 
I intend  shortly  to  try  it  in  angina  pectoris,  where  I expect  it  will 
probably  have  a beneficial  action. 

But  while  we  may  try  to  avoid  sudden  increase  of  tension  from 
exercise  or  from  emotion,  and  to  diminish  the  excessive  tension  in 
cases  of  gouty  kidneys  by  free  elimination  and  by  an  almost  entirely 
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vegetable  diet, — while  we  may  lessen  the  tension  during  the  attack  by 
nitrites  and  allied  remedies,  we  must  think  at  the  same  time  of  the 
enlargement  of  the  heart  and  try  to  increase  its  force  as  best  we  can. 

The  first  and  foremost,  perhaps,  amongst  the  drugs  that  are  really 
efficient  in  tending  to  prevent  the  recurrence  of  the  attacks  in  angina 
pectoris  comes  iodide  of  potassium  in  doses  of  5 to  30  grains  three 
times  a day.  Whether  this  acts  as  a simple  eliminant,  or  whether  it 
tends  to  increase  the  blood-supply  to  the  heart  by  causing  absorption 
of  the  deposits  which  block  the  coronary  arteries,  or  whether  it  acts  in 
some  other  way,  we  cannot  at  present  tell,  but  about  its  practical  use 
there  can  be  no  doubt  whatever.  In  cases  of  fatty  degeneration  we 
may  combine  elimination  with  the  administration  of  iron  and  of 
arsenic,  and  Oertel’s  method  of  gently  graduated  exercise  may  be  bene- 
ficial if  used  with  great  caution,  but  if  used  carelessly  it  may  be  most 
injurious  and  greatly  shorten  the  patient’s  life. 

In  conclusion,  I ought  to  say  a word  about  tobacco.  In  a healthy 
person  it  tends  to  cause  great  cardiac  derangement ; in  some  it  produces 
great  irregularity  of  rhythm  and  the  patients  complain  of  palpitation ; 
in  others  it  causes  sudden  faintness,  so  that  the  patient  drops  down 
insensible  as  if  he  had  been  shot.  The  first  kind  of  tobacco-heart  I 
have  seen  is  almost  entirely  in  working-men,  who  smoke  a coarse 
tobacco ; the  second  form  I have  seen  in  those  belonging  to  the  upper 
classes,  who  have  smoked  fine  tobacco.  Besides  its  effect  upon  the 
heart,  tobacco  has  a most  extraordinary  power  to  contract  the  vessels, 
and  perhaps  there  is  no  other  drug  that  in  a somewhat  large  dose  can 
raise  the  blood-pressure  so  rapidly  and  so  much  as  nicotine.  It  must 
not  be  concluded,  however,  from  effect  of  these  poisonous  doses  that 
smoking  in  great  moderation  is  certain  to  be  injurious.  Each  indi- 
vidual case  must  be  judged  upon  its  own  merits,  and  while  moderate 
smoking  may  be  allowed  in  some,  it  must  be  entirely  forbidden  to  other 
patients  suffering  from  angina  pectoris. 
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Diseases  op  the  Arteries. 

Acute  inflammation  of  the  inner  and  middle  coats  of  the  arteries 
is  relatively  rare,  and  more  apt  to  result  from  the  irritation  of  an 
embolus  than  from  any  other  cause.  It  is  manifest  that  treatment 
is  possible  only  when  a peripheral  vessel  is  affected,  and  it  is  then 
comprised  in  rest — local,  general,  or  both — soothing  applications,  and 
morphine  or  other  anodyne  if  pain  demands  their  use.  Should 
aneurism  develop,  surgical  measures  alone  are  in  order. 

Periarteritis,  the  result  of  injury  or  of  the  extension  of  inflamma- 
tion from  surrounding  parts,  also  comes  within  the  province  of  the 
surgeon  rather  than  of  the  physician : if  an  accessible  abscess  forms, 
it  should  of  course  be  opened. 

Chronic  inflammation  (atheroma,  arterio-sclerosis,  endarteritis 
deformans),  so  often  combined  with  degenerative  processes,  does  not 
present  a very  fruitful  therapeutic  field.  Could  we  prevent  syphilis 
and  the  abuse  of  alcohol,  could  we  ensure  everybody  against  excessive 
bodily  and  mental  strain,  we  should  go  far  to  obviate  the  necessity  for 
trying  to  treat  these  arterial  changes  and  their  allies,  concomitants,  and 
results ; at  least  until  a late  period  of  life.  Plumbism  is,  according  to 
English  writers,  a preventable  cause  which  is  worthy  of  mention. 

It  is  not  often  that  the  physician  has  the  opportunity  in  connec- 
tion with  this  disease  to  exercise  his  highest  function — prevention. 
Changes  are  usually  more  or  less  advanced  when  their  subjects  come 
under  observation.  As  is  indicated  above,  the  chief  means  of  preven- 
tion consist  of  a strictly  hygienic  manner  of  life.  There  is  reason  to 
believe  that  arterio-sclerosis  may  be  a matter  of  inheritance,  but  that 
the  tendency  can  be  effectually  combated  or  delayed  by  temperance 
and  moderation  in  all  things — food  and  drink,  work  and  play  and 
by  the  cultivation  of  an  equable  temper.  It  is  highly  probable  that 
the  wear  and  tear  of  modern  life,  the  fierce  struggle  for  wealth  and 
position,  prove  as  disastrous  to  the  integrity  of  the  arterial  walls  as 
does  a life  of  ease  with  its  temptations  to  over-indulgence  of  the  appe- 
tites and  to  sloth  of  mind  and  body.  It  is  to  be  hoped  that  this  latter 
tendency  may  be  counteracted  by  the  favor  now  shown  to  athletics,  and 
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by  the  habits  of  self-denial  which  their  pursuit  entails  to  a greater  or 
less  degree  on  all  their  votaries.  At  the  same  time,  we  recognize  the 
dangers  of  indiscriminate  and  undue  indulgence  here  as  well  as  else- 
where. 

Endarteritis  may  be  more  or  less  general,  or  it  may  be  local.  The 
local  form,  as  seen  especially  in  the  brain,  heart,  and  kidneys,  does 
not  lie  within  the  scope  of  the  present  article.  The  treatment  of  the 
general  variety  should  be  causal  as  far  as  is  possible — not  far  usually, 
it  must  frankly  be  stated.  The  arteries  which  are  the  favorite  seat  of 
syphilitic  changes  are  those  of  the  brain.  It  is,  moreover,  impossible 
to  be  sure  whether  a syphilitic  arteritis  has  gone  beyond  the  point  up 
to  which  retrogression  may  take  place  under  the  use  of  potassium  iodide 
and  mercury.  The  patient  should  therefore  be  given  the  benefit  of 
the  doubt  and  full  antisyphilitic  treatment. 

Apart  from  those  cases  in  which  the  changes  can  be  reasonably  laid 
at  the  door  of  syphilis,  the  treatment  of  arterio-sclerosis  varies  with  the 
presence  or  absence  of  compensatory  cardiac  hypertrophy.  If  this  be 
present,  it  should  be  our  aim  to  maintain  it  by  careful  regulation  of 
the  diet  and  exercise.  The  nutrition  of  the  heart-muscle  depends  pri- 
marily on  the  free  circulation  through  it  of  healthy  blood  in  sufficient 
amount,  while  the  main  source  of  the  blood  is,  of  course,  the  food. 
This  should  be  simple,  nutritious,  easily  digested,  and  given  in  such 
amount  and  at  such  intervals  as  the  individual  case  seems  to  require. 
A constant  supply  of  pure  air  and  sufficient  sleep  are  of  the  greatest 
importance.  Careful  and  specific  directions  should  also  be  given  as  to 
the  amount  and  character  of  exercise,  bathing,  and  clothing,  it  being 
remembered  that  the  kidneys  are  seldom  perfectly  sound  in  these  cases. 
It  is  almost  impossible  here  to  do  more  than  indicate  general  principles. 
Success  depends  on  the  thoroughness  of  the  physician  and  on  his  skill 
in  individualizing  his  patients  and  inducing  them  to  carry  out  his 
injunctions,  however  unwilling  they  may  be  to  do  so.  But  it  is  not 
enough  to  see  that  the  conditions  for  the  formation  of  healthy  blood 
are  met : its  purification  must  also  be  ensured.  The  measures  of  gen- 
eral hygiene  above  alluded  to  minister  to  this  end,  but  they  must  be 
supplemented  by  careful  attention  to  the  bowels  and  kidneys.  The 
retention  of  excrementitious  products  is  believed  to  be  a potent  cause 
of  increase  in  the  arterial  tension,  a continuance  of  which  favors  changes 
in  the  vascular  walls,  and  also  makes  greater  demands  upon  the  left 
ventricle — demands  which  in  time  can  no  longer  be  met,  and  which 
hasten  the  predominance  of  dilatation  over  hypertrophy.  In  fat  and 
plethoric  persons  limitation  in  the  fluid  ingested,  further  reduction  in 
the  blood-mass  by  watery  catharsis  at  stated  intervals,  and  graduated 
exercise  should  be  cautiously  combined  with  suitable  diet.  The  essence 
of  the  various  and  apparently  conflicting  systems  for  the  reduction  of 
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corpulence  is  simply  an  avoidance  of  excess.  But  all  efforts  in  this 
direction  should  be  well  considered  and  tentative,  and  the  reduction 
must,  above  all,  be  very  gradual. 

In  cases  of  general  atheroma  we  are  between  two  fires.  If  the 
heart  is  weak,  nutrition  suffers;  if  it  is  strong,  there  is  danger  of  the 
rupture  of  a cerebral  artery  or  miliary  aneurism.  Hence  the  obvious 
necessity  of  avoiding  over-,  and  especially  sudden,  exertion.  There  are, 
in  many  cases,  no  certain  means  of  arriving  at  accurate  knowledge  of 
the  condition  of  the  cerebral  vessels.  If  the  radials  and  temporals  are 
diseased,  so  are  presumably  also  the  vessels  of  the  brain.  But  the 
latter  may  be  the  seat  of  advanced  changes,  although  the  former 
appear  healthy.  We  must  therefore  often  take  the  chances  and  fol- 
low general  principles.  It  is,  moreover,  notorious  that  individuals 
whose  peripheral  arteries  are  calcareous  to  the  last  degree  not  infre- 
quently enjoy  a life  of  surprising  length  and  comfort. 

The  drug-treatment  is  always  of  secondary  importance,  except 
where  the  vascular  change  is  of  syphilomatous  nature.  Here  potas- 
sium iodide  should  be  given  in  initial  doses  of  10  or  15  grains 
thrice  daily,  and  it  is  probable  that  the  simultaneous  administration 
of  mercury  tends  to  render  the  effects  of  the  potassium  salt  more  per- 
manent. If  the  symptoms  are  urgent  or  do  not  promptly  show  signs 
of  yielding,  the  iodide  should  be  increased  steadily  and  more  or  less 
rapidly  until  either  the  desired  effect  is  produced  or  the  drug  disagrees. 
Improvement  or  iodism  are  the  indications  for  dosage,  not  the  number 
of  grains.  A convenient  manner  of  administering  the  drug  is  in  con- 
centrated aqueous  solution,  1 minim  of  which  represents  about  1 
grain.  Free  dilution  is  important,  and  milk  will  often  be  found  a 
good  vehicle.  In  some  cases  large  doses  are  well  borne  although  small 
ones  provoke  discomfort.  It  is  not,  perhaps,  a matter  of  great  import- 
ance what  mercurial  is  used,  unless  it  is  desirable  to  bring  the  system 
rapidly  under  the  influence  of  the  remedy  ; in  that  case  inunction  is 
generally  admitted  to  be  the  best.  But  inunction  is  a dirty,  time- 
consuming,  and  tell-tale  method,  to  which  others  are  in  ordinary  cases 
to  be  preferred.  The  protiodide  in  Jpgrain  pills  is  a convenient  form, 
but  should  never  be  given  at  the  same  time  as  the  potassium  iodide, 
lest  the  more  poisonous  biniodide  of  mercury  be  formed.  By  giving 
the  potassium  iodide  fifteen  minutes  before  meals  and  the  mercury  after 
meals,  all  danger  is  avoided.  The  number  of  pills  can  sometimes  be 
gradually  increased  with  advantage  up  to  six  or  nine  a day,  the  usual 
precautions  being  taken  against  salivation. 

We  are  acquainted  with  no  drug  which  can  very  materially  influ- 
ence endarteritis  of  other  than  specific  origin.  The  treatment  must 
here  be  emphatically  of  the  patient,  rather  than  of  the  disease. 
Potassium  iodide  is  often  given,  more  commonly  in  doses  of  under 
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rather  than  over  10  grains,  three  times  a clay.  Bartholow  and  some 
others  claim  that  salts  of  gold  have  the  power  to  prevent  the  forma- 
tion or  to  cause  the  absorption  of  connective-tissue  growth,  and  are 
hence  indicated  in  arterio-sclerosis.  The  remedy  is  generally  given  in 
the  form  of  the  double  chloride  of  gold  and  sodium,  ^ to  grain 
after  meals. 

In  cases  of  persistently  high  arterial  tension  the  labor  of  the  heart 
can  be  lightened  by  the  use  of  the  nitrites.  Of  these  the  most  con- 
venient and  stable  is  nitro-glycerin,  the  ordinary  dose  of  which  is  1 
minim  of  the  1 per  cent,  alcoholic  solution.  This  is  now  to  be  had  in 
tablet  triturates,  for  elegance  and  convenience  leaving  nothing  to  be 
desired.  One  of  these  can  be  given  from  two  to  six  times  a day, 
according  to  circumstances,  among  which  is  to  be  reckoned  indi- 
vidual toleration.  In  some  persons  the  dose  must  be  smaller,  but  it 
should  never  be  pushed  to  the  point  of  headache  and  flushing  of  the 
face,  except  for  the  purpose  of  determining  the  limit  of  toleration. 
The  relaxant  effects  of  the  nitrites  on  unstriped  muscular  fibre  are 
certainly  remarkable.  Diuretics,  diaphoretics,  and  purgatives  may  be 
so  used  as  to  do  good  service  in  cases  of  high  tension. 

If  the  compensatory  hypertrophy  of  the  heart  is  failing  or  has  failed, 
the  indications  for  treatment  become  quite  different.  The  leading  one 
of  these  is  the  restoration  of  sufficient  vigor  to  the  heart-wall,  if  this 
be  possible.  Best  is  here  .imperative,  except  in  cases  of  obesity  with 
presumable  large  accumulation  of  fat  in  the  subpericardial  tissue.  In 
such  cases  the  treatment  known  by  the  name  of  Oertel  may  be  ap- 
plicable, but  only  under  the  careful  supervision  of  an  intelligent  and 
cautious  physician.  In  combination  with  rest,  a nutritious  diet  with 
frequent  small  meals,  an  abundant  supply  of  fresh  air  of  moderate 
temperature,  with  proper  precautions  against  chill — a weak  heart  pre- 
supposes a poor  circulation — and  freedom  from  excitement  and  worry 
are  of  the  greatest  importance.  Alcohol  is  here  indicated,  especially 
if  the  appetite  and  digestive  power  are  impaired.  As  to  the  form,  no 
absolute  rule  can  be  laid  down,  but  in  the  majority  of  cases  whiskey 
and  water  is  the  best.  It  may  be  necessary  to  stimulate  the  appetite 
also  by  one  of  the  vegetable  bitters  before  meals,  of  which  mix 
vomica  or  strychnine  is  the  best.  The  value  of  strychnine  is  not  only 
in  its  stimulating  action  on  the  gastric  mucous  membrane,  but  also  in 
its  tonic  effect  on  the  heart,  and  probably  the  vessels.  If  there  is  any 
tendency  to  angina,  this  drug,  if  used  at  all,  should  be  given  with 
great  caution  and  only  in  small  doses. 

The  natural  digestants,  pepsin  and  hydrochloric  acid,  are  usually 
not  necessary,  the  feeble  digestion  being  largely  dependent  on  sluggish 
circulation  and  consequent  defective  secretion,  and  thus  tending  to 
mend  with  an  increase  in  heart-power.  This  is  to  be  striven"  for 
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with  the  aid  of  digitalis  or  one  of  its  allies.  If  it  be  true  that 
digitalis  increases  arterial  tension,  while  strophauthus  does  not,  this 
is  a class  of  cases  in  which  the  latter  is  to  be  preferred.  But  it  is 
probable  that  this  difference  in  action  is,  in  the  present  state  of  our 
knowledge,  somewhat  theoretical ; and  most  of  us  in  practice  turn 
first  to  digitalis  : if  this  disagrees  or  fails,  the  other  members  of 
the  group — strophauthus,  convallaria,  sparteine,  adonidine,  caffeine, 
helleboreine,  etc. — may  be  used  in  turn.  Special  care  should  be  taken 
to  guard  against  overdosage  with  any  of  these  remedies,  omitting 
them,  at  least  temporarily,  when  the  quantity  of  urine  reaches  or  nearly 
approaches  the  normal.  If  it  is  desirable  to  continue  digitalis  for  some 
time,  the  valuable  suggestion  of  Balfour  may  be  followed — to  give  it, 
namely,  only  twice  a day,  the  doses  being  separated  by  an  interval  of 
twelve  hours.  Danger  of  cumulative  action  is  thus  largely  obviated, 
and  the  drug  may  be  taken  steadily  for  long  periods  with  great  benefit 
in  some  cases.  The  effect  of  the  diffusible  cardiac  stimulants  is  only 
transitory,  but  aromatic  spirit  of  ammonia,  compound  spirit  of  ether 
camphor,  musk,  and  the  like  may  be  so  used  as  to  render  valuable 
service. 

Sleep  is  of  the  utmost  importance,  and  must  be  secured  by  artificial 
means  if  it  does  not  come  naturally.  Morphine  is  often  the  best  hypnotic 
in  these  cases,  quite  apart  from  asthmatic  and  anginose  attacks,  in  which 
it  is  nearly  indispensable.  Of  the  less  powerful  hypnotics,  those  which, 
like  chloral  and  the  modern  antipyretics,  tend  to  depress  the  heart,  are 
to  be  shunned. 

Degeneration  of  the  arterial  walls  occurs  in  three  forms — fatty, 
amyloid,  and  hyaline.  Of  these  the  most  common  is  the  former,  but 
it  is  almost  always  so  closely  associated  with  changes  which  are  classed 
by  pathologists  as  chronic  inflammatory  that  it  has  been  already  con- 
sidered in  the  previous  pages.  It  only  remains  to  add  here  a word 
as  to  the  tendency  of  ansemia,  resulting  in  deficient  oxidation,  to  pro- 
voke fatty  degeneration.  The  therapeutic  bearing  of  this  fact  is 
sufficiently  obvious. 

Amyloid  change  in  the  vessels  may  be  inferred  if  its  presence  can 
be  recognized  clinically  in  the  liver,  spleen,  or  kidneys,  and  not  other- 
wise. The  treatment,  of  course,  is  that  of  the  chronic  syphilis  or 
suppuration  to  which  the  change  is  secondary.  Hyaline  degeneration 
cannot  be  recognized  during  life,  and  consequently  requires  no  further 
mention  here. 

Arterial  thrombosis  is  the  result  of  a feeble  blood-current  and  of 
roughness  of  the  inner  coat  of  the  vessel,  or  else  it  forms  behind  an 
embolus  partially  or  totally  occluding  the  lumen.  This  statement 
indicates  the  line  which  prevention  should  follow  as  far  as  is  possible. 
After  occlusion  has  taken  place  our  efforts  must  be  confined  to  such 
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measures  as  favor  the  establishment  of  collateral  circulation.  If  a 
cerebral  or  visceral  vessel  is  thus  affected,  all  we  can  do  is  to  enforce 
rest  and  strengthen  a weak  heart-beat : the  necrosis  of  gangrene  which 
may  follow  the  plugging  of  an  important  artery  of  an  extremity  may 
render  amputation  necessary.  An  underlying  diabetes  must  not,  of 
course,  be  overlooked. 

Embolism  of  an  internal  artery  offers,  perhaps,  even  less  oppor- 
tunity for  treatment  than  does  thrombosis,  in  that  the  heart  is  less 
likely  to  need  stimulation.  Potassium  iodide  is  often  given,  but  there 
is  no  evidence  that  it  is  of  real  service  unless  syphilitic  arteritis  is  pres- 
ent : even  then  the  drug  cannot,  in  all  probability,  promote  the  absorp- 
tion of  an  embolic  or  thrombotic  plug  or  restore  life  to  necrotic  tissue, 
though  it  may  do  much  to  prevent  recurrence  of  occlusion.  Preven- 
tion of  the  formation  of  endocarditic  vegetations  is  but  little  within, 
that  of  their  detachment  is  quite  beyond,  our  power  at  present. 
Embolism  of  a main  branch  of  the  pulmonary  artery  is  immediately 
or  rapidly  fatal : if  a medium- sized  branch  is  affected,  the  heart  is 
likely  to  demand  prompt  stimulation,  but  thrombosis  often  works 
backward  toward  the  right  ventricle.  Infarction  of  a lobular  branch 
is  often  latent  and  requires  no  treatment,  even  if  diagnosed,  unless  it  is 
followed  by  pleuritic  pain.  In  splenic  and  renal  embolism  also  pain 
is  the  sole  indication  for  treatment.  Embolism  of  a large  branch  of  a 
mesenteric  artery  may  occasionally  be  recognized  during  life,  but  we 
can  do  little  or  nothing  for  it  beyond  keeping  the  patient  alive  as  long 
as  possible.  Emboli  from  a foul  source  are  liable  to  be  followed  by 
suppuration,  and  the  resulting  abscess,  if  accessible,  is  to  be  opened  as 
early  as  may  be.  The  writer  has  seen  such  abscesses,  seated  iu  the  skin 
and  derived  from  malignant  endocarditis — which,  in  its  turn,  was  second- 
ary to  dysentery — spread  for  a time  and  then  heal  perfectly,  though  the 
patient  finally  died.  The  treatment  of  cerebral  embolism  will  be  found 
in  another  part  of  this  system.1 

e holism  of  the  lun^s,  generally  the  sequel  of  trauma  with 
laceration  of  fat  tissue,  is  not  amenable  to  direct  treatment. 

Dilatation  of  Arteries — Aneurism. 

Under  this  head  it  is  proposed  to  consider  aortic  dilatation  and 
aneurism  alone,  these  conditions  of  peripheral  vessels  belong  emi- 
nently to  the  surgeon. 

The  indications  for  the  treatment  of  aortic  aneurism  are  simple 
enough.  Obliteration  or  contraction  of  the  sac  is  the  end  desired, 
and  the  chief  medical  means  of  its  accomplishment  is  reduction  in 
the  force  and  frequency  of  the  heart-beat,  with  an  increase,  if  possi- 
ble—but  at  least  no  diminution— in  the  coagulability  of  tlie  blood. 

1 See  article  on  Apoplexy,  etc.,  in  Vol.  III. 
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The  difficulty  lies  in  meeting  these  indications,  ami  is  twofold.  Our 
means  are  so  very  seldom  productive  of  anything  more  than  palliation, 
and  most  of  them  are  so  severe,  that  a physician  thus  affected  would 
generally  prefer  a shorter  life — if,  indeed,  that  is  to  be  called  life  which 
consists  in  absolute  disability  for  a prolonged  period  without  any  rea- 
sonable prospect  of  radical  benefit — to  subjecting  himself  thereto.  Drs. 
Murchison  and  Hilton  Fagge  worked  to  the  last.  But  most  of  our 
patients  are  not  physicians  and,  perhaps  happily  for  them,  cannot  take 
a physician’s  point  of  view.  There  is  no  cpiestion,  moreover,  that  life 
can  be  prolonged  and  suffering  alleviated  in  most  cases,  while  here  and 
there  in  medical  literature  reported  cases  of  cure  are  to  be  found.  At 
all  events,  it  is  certainly  our  duty  to  do  all  that  we  can  in  every  case. 

The  leading  principle  of  management,  the  diminution  of  intra-vas- 
cular  pressure,  has  been  recognized  since  the  days  of  Hippocrates,  and 
was  carried  to  its  logical  extreme  by  Valsalva,  though  his  repeated 
bleedings  have  fallen  into  disuse,  because  we  believe  that  they  tend  to 
defeat  their  own  object,  in  that  under  them  the  irritability  and  fre- 
quency of  the  heart  are  increased.  Restriction  in  diet  also,  if  carried 
too  far,  lessens  the  coagulability  of  the  blood.  The  purely  medical 
treatment  of  the  present  day,  therefore,  is  mainly  that  of  Tufnell, 
though  the  limitation  of  the  ingesta  is  not  usually  carried  to  the  full 
extent  recommended  by  him.  His  dietary  is — 2 ounces  of  bread  and 
butter  and  2 ounces  of  milk  for  breakfast ; 2 or  3 ounces  of  bread  and 
2 or  3 ounces  of  meat  for  dinner,  with  2 to  4 ounces  of  milk  or  claret ; 
2 ounces  of  bi'ead  and  2 ounces  of  milk  for  supper.  With  this  is  to 
be  combined  the  maximum  degree  of  bodily  and  mental  rest,  sudden 
exertion  or  emotion  being  especially  shunned.  Straining  at  stool  is  to 
be  guarded  against ; coitus  is  to  be  forbidden.  This  treatment  makes 
such  demands  on  the  self-control  and  fortitude  of  a patient  that  it  can 
be  very  seldom  carried  out  for  a sufficiently  long  period  to  yield  its  best 
results,  especially  as  we  cannot  hold  out  much  hope  of  a real  cure. 
And  it  may  be  added  here  that  the  nature  of  his  trouble  and  the 
rationale  of  the  treatment  should  be  set  forth  to  the  patient  with  a 
fulness  which  must  depend  on  his  character  and  his  circumstances  as 
influencing  the  rigidity  of  the  course  to  be  pursued.  In  actual  prac- 
tice a larger  liberty  is,  and  must  usually  be,  allowed  than  is  above  set 
down.  We  must  do  the  best  we  can  with  each  patient,  keeping  con- 
stantly in  view  the  main  principle  of  avoiding  unnecessary,  and  above 
all,  sudden,  exertion.  This  principle  is  not  invalidated  by  the  very 
rare  cases  in  which  the  sixbjects  of  aortic  aneurism  have  led  active, 
perhaps  laborious,  lives  for  periods  that  one  would  have  said  to  be 
impossible. 

The  drug-treatment  is  limited  to  opium  or  other  anodynes  for  pain, 
and  sedatives  or  hypnotics  as  adjuvants  or  promoters  of  rest ; the  only 
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direct  remedy  which  can  claim  any  really  trustworthy  evidence  of  suc- 
cess is  potassium  iodide.  The  constipating  tendency  of  opium  and  its 
derivatives  must  be  guarded  against ; but  the  danger  of  acquiring  the 
opium  habit  need  not  weigh  heavily  on  our  minds  here  if  pain  can  be 
alleviated  or  wearing  discomfort  markedly  lessened.  If  the  same  end 
can  be  attained  by  chloral,  phenacetin,  or  its  congeners,  etc.,  so  much 
the  better.  Balfour  is  a very  prominent,  though  he  was  not  the  earli- 
est, advocate  of  the  employment  of  potassium  iodide,  the  good  effect  of 
which  seems  to  be  more  clear  than  does  its  mode  of  action.  Balfour 
thinks  that  this  is  “ mainly  by  some  peculiar  action  on  the  fibrous  tis- 
sue, whereby  the  walls  of  the  sac  are  thickened  and  contracted,  while 
if  coagulation  should  take  place  within  the  sac,  it  plays  but  a very 
secondary  and  unimportant  part  and  depends  for  its  occurrence  solely 
on  the  condition  of  the  blood,  and  is  in  no  respect  due  to  the  iodide  of 
potassium.”  Bramwell  doubts  the  occurrence  of  this  hypertrophy. 
Both  lay  stress  on  the  influence  of  the  drug  in  reducing  the  blood- 
pressure  and  relieving  the  tension  within  the  sac.  Balfour  does  not 
now  advocate  such  large  doses  as  he  did  at  first.  The  blood-pressure 
is  to  be  lowered  without  increasing  the  frequencv  of  the  pulse.  A case 
coming  under  treatment  is  therefore  to  be  put  to  bed  for  a few  days 
without  medication  until  the  normal  pulse-rate  of  that  individual  while 
at  rest  can  be  determined.  Ten  grains  of  the  iodide  are  then  to  be 
given  thrice  daily,  and  the  dose  is  to  be  gradually  increased,  provided 
that  the  pulse-rate  does  not  rise:  Balfour  finds  that  15  grains  is  the 
maximum,  10  often  the  better,  dose.  It  should  be  continued  for 
months.  He  believes  that,  even  without  rest,  the  drug  can  render 
great  service.  No  other  remedy  is  used  so  much  in  the  treatment 
of  aortic  aneurism  at  the  present  day,  and  it  is  generally  given  in 
larger  doses  than  seems  to  Balfour  desirable  in  the  light  of  his  later 
experience. 

The  application  of  an  ice-bag  over  the  tumor  often  allays  pain,  and 
may  possibly  promote  coagulation.  We  are  cautioned  to  be  very  careful 
in  its  use  if  the  walls  are  thin  or  the  skin  discolored,  lest  rupture  be 
hastened  through  impaired  nutrition  of  the  cutaneous  layer.  Ice  over 
the  heart  itself  tends  to  moderate  its  action,  and  may  thus  be  distinctly 
serviceable.  A small  venesection  is  said  sometimes  to  relieve  pain 
markedly,  and  should  be  tried  if  milder  means  fail.  The  chloride 
jff_banum  may  be  given  in  pills  of  ^ grain  each  three  times  a day 
after  meals,  with  advantage  in  some  cases.  A patient  of  the  writer 
with  aortic  disease  has  found  the  greatest  relief  from  attacks  of  severe 
angina  from  the  barium  salt,  which  he  has  taken  uninterruptedly  now 
or  twelve  months.  He  is  a person  of  unusual  intelligence,  and  says 
that  “ the  pain  is  there,  but  is  kept  in  control.”  To  cut  short  an 
anginose  attack  nitro-glycerin  is  the  best  remedy. 
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Pressure,  the  aim  of  which  is  to  slow  or  obstruct  the  blood-current, 
and  thus  bring  about  coagulation  within  and  obliteration  of  the  sac,  in 
its  several  means  of  application  so  useful  in  aneurism  of  peripheral 
arteries,  can  obviously  render  little,  if  any,  service  in  thoracic  aneur- 
ism. The  writer  recalls  a case  in  the  Boston  City  Hospital  some  years 
ago  in  which  sheet  lead  was  accurately  moulded  to  the  surface  of  the 
tumor,  the  number  of  sheets  being  gradually  increased.  Some  diminu- 
tion in  the  swelling  took  place,  but  absolute  rest  was  simultaneously 
enforced.  Sand-  and  salt-bags  have  also  been  used.  Abdominal 
aneurism  has  been  successfully  treated  by  compression  with  a tourni- 
quet under  an  antesthetic  by  Murray  of  Newcastle  and  others. 
Woirhage 1 has  collected  9 cases  thus  treated,  with  6 good  and  3 
fatal  results.  Unfortunately,  the  most  frequent  seat  of  abdominal 
aneurism  is  just  below  the  diaphragm,  a point  at  which  pressure 
cannot  be  applied.  Before  putting  on  the  tourniquet  the  bowels 
should  be  freed,  as  far  as  is  possible,  from  both  liquid  and  gaseous 
contents ; and  Murray  advises  that  complete  arrest  of  the  circulation 
through  the  sac  should  be  aimed  at  for  four  hours.  If  on  removing 
the  tourniquet  no  impression  has  been  produced  on  the  pulsation,  the 
first  attempt  must  be  considered  at  an  end  ; but  if  the  pulsation  is 
somewhat  diminished,  the  instrument  should  be  reapplied  for  another 
hour.  If  the  first  attempt  is  unsuccessful  after  an  interval  of  a few 
days,  pressure  should  be  maintained  for  six  to  eight  hours ; finally, 
even  to  twelve.  The  fatal  results  have  been  due  to  injury  to  the 
abdominal  viscera,  especially  the  intestines — ecchymosis,  rupture,  and 
peritonitis. 

Langenbeck  reported  favorable  results  from  the  hypodermic  injec- 
tion of  ergotin  over,  or  in  the  neighborhood  oi,  the  sac  : the  method 
has  fallen,  doubtless  justly,  into  disuse. 

Acupuncture  was  first  practised  by  Sir  E.  Home,  and  of  late  years 
by  Constantin  Paul ; 2 it  is  now  used  in  combination  with  the  gak  auic 
current. 

Electrolysis. — The  power  of  the  electric  current  to  coagulate  albu- 
min not  unnaturally  suggested  its  use  in  the  efforts  which  have  been 
made  for  years  to  cure,  or  at  least  ameliorate,  a malady  so  intractable 
as  aoi’tic  aneurism.  It  is  said  to  have  been  tried  first  by  Phillips  in 
England,  soon  after  by  Petrequin  of  Lyons.  Both  needles  ha\e  been 
introduced  into  the  sac,  or  one  alone.  That  which  is  connected_jyith 
the  positive  pole  produces  a much  firmer  clot  than  that  from  the  nega- 
tive, and  is  consequently  to  be  preferred,  while  the  large  copper  elec- 
trode attached  to  the  negative  pole  is  placed  at  a convenient  spot  on 
the  surface  of  the  body.  The  needle  should  be  insulated  in  such  a way 
that  the  integument  and  the  true  wall  of  the  sac  are  protected  against 

i Thesis,  Jahresbericht,  1876.  2 Bull,  de  l’ Acad,  de  Mid.,  1888,  xx.  p.  224. 
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the  caustic  effect  of  the  current.  The  recommendations  as  to  the 
strength  of  current  and  also  the  duration  of  its  passage  are  vague  or 
vary  within  pretty  wide  limits.  In  but  very  few  of  the  cases  does  a 
galvanometer  seem  to  have  been  used,  so  that  accuracy  is  not  easy  of 
attainment.  DeWatteville 1 says  the  intensity  should  not  exceed  20  to 
30  milliamp&res,  nor  the  duration  of  the.  first  sitting  surpass  half  an 
hour.  Dujardin-Beaumetz,2  no  longer,  according  to  Potain,  as  warm 
an  advocate  of  the  method  as  he  was,  advised  an  intensity  of  current 
reaching  54  on  the  Gaiffe  galvanometer,  and  ten  minutes  as  the  maxi- 
mum length  of  sitting,  lest  the  needle  be  oxidized  and  possibly  broken 
on  withdrawal.  Petit3  has  collected  114  cases  of  thoracic  aneurism 
treated  by  electrolysis,  with  relief  in  68.  He  thinks  that  his  analysis 
shows  a greater  probability  of  relief  when  the  procedure  is  resorted  to 
before  the  development  of  an  external  tumor.  We  will  not  occupy 
space  with  a table  showing  the  duration  of  the  improvement  attrib- 
uted to  the  treatment.  That  the  results  are  really  not  encouraging 
seems  to  be  pretty  clearly  shown  by  the  fact  that  comparatively  few 
cases  have  been  reported  during  the  past  ten  years,  by  the  tone  of  the 
discussion  at  the  Medical  Society  of  London,4  and  by  the  article  of 
Potain.5 


Still,  it  is  fair  to  state  that  there  are  cases  of  which  two  of  Richter’s 6 
may  be  taken  as  samples  : An  engineer  of  a water  company,  whose  call- 
ing involved  such  severe  muscular  work  as  climbing  canons,  was  treated 
by  electrolysis  for  a thoracic  aneurism  in  1884.  Four  and  a half  years 
later,  though  he  still  followed  his  occupation,  the  original  aneurism  was 
well,  but  a second  had  developed  somewhat  higher  up.  This  was 
treated  in  the  same  way,  and  the  patient  returned  to  work.  An 
innominate  aneurism  in  another  patient  was  similarly  treated,  and 
also,  it  is  stated,  with  success;  but  death  followed  six  and  a half 
months  later  from  tracheal  pressure,  causing  suffocation.  Richter 
thinks  that  the  fatal  result  was  due  to  a new  aneurism,  not  to  exten- 
sion of  the  old.  It  has  been  remarked  that  aneurism  seems  to  be  com- 
mon in  California. 


In  comparison  with  these  cases  may  be  cited  those  mentioned  by 
Bri stowe,7  one  patient  working  for  ten,  another  for  three  years,  with 
no  treatment  but  occasional  rest. 


Ralfe8  claims  for  galvano-puncture  (a)  prolongation  of  life  in 
rapidly  progressive  cases ; (■ b ) relief  of  pain,  undue  pulsation,  and 
paroxysmal  cough;  (c)  the  probability  of  an  almost  painless  death, 

1 Medical  Electricity,  N.  Y.,  1884,  p.  200. 

2 Ridl.  gen.  de  Therapeutique,  1 880,  p.  1 . 

* British  Med.  Journal,  1889,  ii.  p.  1336, 

6 1>a(,dfic  Med.  and  Surg.  Journal,  May,  1888. 

7 British  Med.  Journal,  1889,  ii.  p.  1336. 

8 British  Med.  Journal,  1888,  ii.  p.  1162. 


8 Progrh  Med.,  1S80,  p.  690. 
5 France  Med.,  June  3,  1890. 
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owing  to  slow  oozing  from  the  thickened  sac,  instead  of  sudden  rup- 
ture, which  if  it  occur  internally  must  be  extremely  painful  for  a short 
time. 

Others  have  found  the  method  to  be  provocative  of  pain. 

Another  method  of  using  electricity  is  that  of  Galeazzi  and  Vizioli 
— the  external  application  of  very  strong  currents,  the  positive  pole  on 
the  aneurism,  the  negative  on  some  indifferent  point.  The  number  of 
cases  thus  treated  is  small,  but  the  method  would  seem  to  be  worthy 
of  further  trial,  especially  as  it  is  apparently  free  from  some  of  the 
strong  objections  which  are  to  be  urged  against  the  more  radical  elec- 
trical procedures. 

The  introduction  of  foreign  bodies  into  the  sac,  as  a method 
distinct  from  acupuncture,  was  first  practised  by  Moore  in  1864. 
From  a few  inches  to  seventy-five  yards  of  metallic  wire,  watch- 
spring,  horse-hair,  catgut,  silken  or  sea-tangle  threads,  have  been 
passed  into  aneurisms  since  then.  In  1879,  Corradi,  and  subse- 
quently a few  others,  extended  the  method  by  the  addition  of  galvan- 
ism— an  addition  which  does  not  seem  to  have  proved  valuable.  In 
what  follows  no  distinction  will  be  drawn  between  those  cases  in  which 
galvanism  was  used  and  those  in  which  it  was  not.  Theie  is  little  or 
nothing  to  add  to  the  communication  of  Verneuil,1  made  to  the  French 
Academy  of  Medicine  in  1888.  He  collected  34  cases  in  which  the 
operation  had  been  done,  subjecting  them  to  a rigid  analysis.  The 
conclusions  of  this  eminent  authority  carry  all  the  more  weight  in  that 
he  is  a surgeon,  and  consequently  not  prejudiced  against  operative  inter- 
ference. In  18  of  the  cases  the  thoracic,  in  4 the  abdominal,  aorta  was 
the  seat  of  the  aneurismal  dilatation ; in  1 case  the  arch  and  innomi- 
nate, in  1 the  subclavian,  and  in  1 the  femoral  ( inguinale ) was  in- 
volved. In  2 cases  cure  is  reported.  The  more  important  of  these 
is  that  of  Morse2  of  San  Francisco,  who  cut  down  on  a traumatic 
aneurism  of  the  abdominal  aorta,  and  then  introduced  the  wire,  the 
patient  being  discharged  from  hospital  eight  weeks  later  apparently 
cured.  His  subsequent  history  is  not  known  to  the  writer.  The 
other  case  of  cure  was  a man  of  twenty-two  with  aneurism  of  the 
brachial  artery,  probably  easily  curable  by  other  means.  In  many 
cases  the  operation  was  directly  fatal.  Verneuil  acutely  observes 
that  apparently  imminent  external  rupture  of  the  sac  is  a rathei 
weak  point  on  which  to  base  a decision  to  operate.  . As  a matter 
of  fact,  external  rupture  is  a rare  exception,  and  it  is  well  known 
that  cases  in  which  such  rupture  seems  imminent  often  live  on  for 
weeks  or  months,  and  then  die  from  internal  bleeding,  or  even  from 
exhaustion.  He  also  shows  that  in  some  cases,  without  manifest 

1 Bull,  cle  l’ Acad,  de  Med,,  1888,  p.  18. 

* Pacific  Med.  and  Surg.  Journal,  1887,  xxx.  p.  65. 
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urgency,  resort  was  had  to  operation  before  adequate  trial  was  made 
of  milder  means.  In  short,  he  concludes  that  the  operation  under  dis- 
cussion is  a failure  alike  with  reference  to  palliation  or  to  cure,  and  that 
its  results  are  far  less  favorable  than  those  of  other  surgical,  or  even 
medical,  methods  of  treatment.  He  thinks  abdominal  aneurism  less 
ill-suited  to  filipuncture  than  any  other.  These  utterances  of  Verneuil 
were  in  reply  to  Lupine,  and  have  been  dwelt  upon  here  as  based  on 
the  largest  collection  of  cases  and  the  most  careful  analysis. 

3Iacewen’s  3Iethod. — Macewen 1 has  recently  reported  4 cases  which 
he  has  treated  by  a new  method.  Under  antiseptic  precautions  a pin 
tapering  to  a point  like  a sewing  needle,  as  fine  as  is  consistent  with 
strength  and  long  enough  to  transfix  the  aneurism  completely,  is 
passed  through  the  sac  until  it  comes  in  contact  with  the  other  side. 
The  pin  is  then  to  be  moved  over  the  surface  of  the  inner  wall,  so 
as  to  irritate  it,  for  ten  minutes ; next  another  point  is  to  be  similarly 
scratched  without  removing  the  pin,  and  so  on  until  the  larger  part 
of  the  sac-wall  opposite  the  seat  of  puncture  has  been  acted  on  in  a 
methodical  manner.  In  some  cases  puncture  from  various  sides  may 
be  necessary.  The  pin  should  never  remain  more  than  forty-eight 
hours  in  the  aneurism,  and  it  is  questionable  whether  all  the  advan- 
tages may  not  be  won  in  a few  hours  ; but  its  retention  for  twenty- 
four  to  thirty-six  hours  seems  to  produce  a greater  immediate  effect. 
As  a rule,  distinct  thickening  of  the  aneurismal  walls  follows  at  an 
early  period,  though  it  may  require  weeks.  The  operation  is  not 
painful,  and  should  be  repeated  as  often  as  seems  necessary. 

The  Distal  Ligature. — A century  ago  Brasdor  suggested  the  distal 
ligature  for  aneurisms  so  seated  that  it  is  impossible  to  tie  between  the 
heart  and  sac.  As  applied  to  thoracic  aneurisms,  the  operation  consists 
in  the  ligation  of  the  great  trunks  arising  from  the  arch,  the  carotid  and 
subclavian,  singly,  consecutively,  or  simultaneously,  while  the  aneurism 
must  be  of  the  ascending  or  transverse  aorta  or  of  the  innominate. 
The  sac  is  still  exposed  to  the  blood-pressure,  though  perhaps  to  a less 
degree;  but  thrombosis  may  extend  backward  from  the  ligature  to  the 
sac.  Rosenstein 2 and  Scheele 3 agree  in  the  opinion  that  this  operation 
has  yielded  better  results  than  any  other  surgical  procedure.  The 
former  has  collected  32  simultaneous  operations  done  since  the  intro- 
duction of  antiseptic  methods.  Of  these  14  lived  one  year  or  more, 
during  which  time  they  were  able  to  work ; 5 were  greatly  improved ; 

5 not  benefited ; and  8 died  within  a week.  Similar  but  less  good 
results  have  been  won  by  the  consecutive,  and  even  by  the  single, 
ligature.  Scheele  says  that  sacculated  aneurisms  of  the  innominate 

1 British  Med.  Journal,  Nov.  15  and  22,  1890. 

* Am.  Joum.  Med.  Sciences,  Jan.,  1891. 

8 Therapeutische  Monatshefte,  1888,  ii.  p.  1. 
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are  those  in  which  the  operation  is  likely  to  be  of  service.  It  may 
safely  be  stated  as  a general  law  that  sacculated  aneurisms  offer  a 
better  chance  to  treatment  of  any  kind,  but  the  degree  of  sacculation 
can  rarely  be  determined  with  much  accuracy.  For  obvious  reasons 
a traumatic  origin  renders  one  more  willing  to  interfere  than  an 
origin  in  syphilis  or  atheroma. 

Manipulation  of  the  sac,  as  suggested  by  Sir.  W.  Ferguson  for 
peripheral  aneurisms,  and  also  the  injection  into  the  sac  of  coagulating 
materials,  are  not  methods  which  can  be  recommended  for  aneurismal 
tumors  of  the  aorta. 

If  one  can  condense  the  results  of  the  operative  and  electrical  treat- 
ment of  aortic  aneurism  into  a few  words,  it  must  be  confessed  that 
they  are  thus  far  discouraging,  and  that  the  methods  do  not  seem  to  be 
growing  in  favor.  It  seems  questionable  whether  the  successes  attribu- 
table to  these  methods  are  proportionally  more  numerous  or  greater 
than  follow  simpler  treatment.  We  must  remember  that  some  cases 
do  remarkably  well  with  little  or  no  treatment,  and  that  spontaneous 
cures  are  not  absolutely  unknown. 

Dissecting'  aneurisms  of  the  aorta  and  its  main  visceral  branches 
are  not  amenable  to  any  treatment  except  the  administration  of  opiates. 

Diseases  of  the  Veins. 

Phlebitis  and  Periphlebitis. — Inflammation  within  or  about  the 
veins — phlebitis  and  periphlebitis — is  not  properly  to  be  discussed 
apart  from  venous  thrombosis,  its  concomitant  or  antecedent.  A 
frequent  cause  of  phlebitis  being  the  extension  of  neighboring  in- 
flammation, the  prompt  and  intelligent  treatment  of  such  inflam- 
mation is  the  best  prophylactic — early  evacuation  and  skilful  sub- 
sequent management  of  abscesses,  removal  of  foreign  bodies,  etc. 
Varicose  veins  are  liable  to  inflammation,  and  certain  individuals, 
perhaps  those  of  a gouty  tendency,  seem  especially  predisposed  thereto. 
Phlebitis  is  a not  uncommon  sequel  of  the  severe  and  long-continued 
infectious  diseases,  notably  typhoid  fever ; also  of  parturition.  W e 
recognize,  of  course,  that  phlebitis  is  often  an  important  factor  in  the 
healing  of  wounds,  and  a barrier  against  the  entrance  into  the  circula- 
tion of  toxic  agents  or-  principles — a danger  which  is  to  be  guarded 
against  by  the  strictest  possible  antiseptic  precautions.  In  the  prophy- 
laxis of  the  other  main  danger  of  phlebitis,  embolism  from  the  detach- 
ment of  the  clot  or  a portion  thereof,  absolute  rest  is  the  all-important 
thing.  Until,  therefore,  the  clot  in  the  affected  part  has  become 
absorbed,  or  so  well  organized  that  there  is  no  risk  of  its  passing  into 
the  blood-current,  rest  is  to  be  maintained  while  direct  pressure  on  the 
vein  is  avoided,  and  such  a position  is  secured  as  favors  the  return  of 
venous  blood  through  collateral  channels.  The  application  of  moist 
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heat,  the  most  convenient  form  of  which  is  the  poultice,  certainly  allays 
local  pain  and  seems  distinctly  to  promote  reparative  processes.  Fric- 
tion near  the  seat  of  inflammation  should  be  avoided,  but  may  be  of 
service  below  if  applied  in  the  direction  of  the  venous  flow.  Leeches 
and  ice  along  the  course  of  the  affected  vein  are  said  by  some  to  be  use- 
fnl,  but  the  writer  has  no  experience  with  them  in  this  condition.  The 
bowels  are  to  be  kept  free.  The  choice  of  diet  and  the  administration 
of  stimulants  are  to  be  governed  with  reference  to  the  state  and  con- 
stitution of  the  patient,  rather  than  to  the  phlebitis.  Pain  may  be 
sufficient  to  demand  laudanum  locally  or  an  opiate  internally. 

If  the  clot  is  absorbed  or  the  affected  vessel  is  small,  the  circulation 
is  promptly  re-established.  But  if  an  important  trunk  or  a consider- 
able number  of  vessels  in  the  same  territory  have  become  impervious, 
subsequent  swelling  and  more  or  less  disability  persist  until  other  chan- 
nels become  adapted  to  the  work.  While  this  process  is  going  on  a 
certain  amount  of  rest  is  to  be  preserved,  and  skilful  massage  may  be 
of  great  use.  The  support  afforded  by  an  elastic  bandage,  preferably 
of  flannel  and  cut  bias,  permits  greater  use  of  a limb  and  promotes 
recovery. 

Suppurative  phlebitis  is  a grave  condition,  and  is  to  be  treated 
locally  as  a pyaemia,  as  well  as  with  full  diet,  stimulants,  and  tonics. 

Varicose  Veins. — Unduly  dilated  or  varicose  veins  are  most  com- 
mon in  the  legs,  scrotum,  and  rectum  ; but  may  be  met  with  in  any  por- 
tion of  the  body,  in  the  deeper  tissues  as  well  as  in  and  under  the  skin. 
Here,  again,  individual  predisposition  seems  to  play  an  important  part, 
a similar  degree  of  blood-stasis  being  followed  in  one  person  by  varix ; 
in  another  not.  There  is  no  doubt,  however,  that  all  causes  which 
tend  to  prevent  free  venous  return  from  a part  tend  also  to  produce 
varix.  Thus  an  employment  which  involves  standing  for  long  periods, 
and  also  tight  garters,  especially  if  worn  below  the  knee,  are  likely  to 
bring  out  any  weakness  that  may  exist  in  the  walls  of  the  veins  of' the 
leg;  habitual  constipation  and  straining  at  stool  are  productive  of  piles; 
long-standing  portal  congestion  from  whatever  cause  is  followed  by  ful- 
ness of,  and  often  haemorrhage  from,  the  superior  haemorrhoidal  veins ; 
other  illustrations  will  suggest  themselves  to  the  reader.  Prophylactic 
measures  in  any  of  these  directions  are  in  order  as  far  as  is  possible.  The 
extremes  of  life  are  more  free  from  the  condition  than  its  middle  period. 
Atony  of  the  surrounding  tissues,  which  thus  fail  to  afford  proper  sup- 
port, may  also  be  added  as  a cause. 

I lie  broad  principles  of  treatment  of  the  developing  or  developed 
condition  are  clear  and  simple.  Causes  are  to  be  removed  as  far 
as  may  be,  though  they  may  have  been  so  long  in  operation  that 
even  after  removal  their  effects  persist  and  admit  of  only  palliative 
treatment. 
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Varicosities  of  tire  legs  may,  in  their  early  stages,  be  cured,  much 
benefited,  or,  at  all  events,  kept  from  getting  worse,  by  rest  in  combina- 
tion with  other  methods.  If  the  recumbent  position  can  be  maintained 
for  a few  weeks,  so  much  the  better : if  it  cannot,  as  large  a measure 
of  rest  as  possible  is  to  be  secured  at  first.  Walking  is  less  deleterious 
than  standing,  the  muscular  contractions  favoring  the  return  of  blood 
against  gravity.  Upward  friction  and  well-applied  massage  are  valu- 
able adjuvants.  If  exercise  is  taken  or  walking  is  necessary,  elastic 
pressure  should  be  evenly  applied  before  the  horizontal  position  is 
quitted,  and  not  left  off  until  the  legs  are  again  raised  to  the  level 
of  the  body.  Circumstances  must  determine  whether  the  pressure  is  to 
be  obtained  from  an  elastic  stocking,  from  a rubber  bandage,  or  from 
a flannel  bandage  cut  bias.  The  pure-rubber  bandage  is  a somewhat 
dangerous  thing  to  put  in  the  hands  of  a patient,  who  is  apt  to  apply 
it  too  tightly  and  thus  obstruct  the  circulation.  When  it  is  used  a 
layer  of  cotton  batting  should  intervene  between  the  bandage  and  the 
skin,  in  order  that  moisture  may  be  absorbed  and  maceration  of  the 
skin  prevented.  The  general  condition  of  the  patient  should  receive 
careful  attention,  the  diet  being  made  more  or  less  generous,  and  stim- 
ulants being  given  or  withheld  according  to  the  requirements  of  the 
particular  case.  The  bowels  are  to  be  regulated,  in  free  livers  at  least, 
preferably  by  salines.  In  cases  of  marked  local  varix  a pad  of  cotton 
or  lint  may  be  firmly  fixed  by  strapping  with  adhesive  plaster.  Rup- 
ture of  a vein,  sometimes  proving  fatal  from  loss  of  blood,  the  patient 
being,  perhaps,  far  from  medical  or  skilled  attention,  requires  local 
pressure  and  elevation  of  the  limb. 

The  cases  in  which  a cure  is  effected  by  the  foregoing  methods  are 
not  numerous.  Many  people  go  about  without  any  mechanical  support, 
but  with  a considerable  degree  of  varix,  and  suffer  little  or  not  at  all 
for  a long  time ; or  they  may  have  more  or  less  weariness  or  pain, 
generally  dull,  in  the  legs.  The  condition  is,  however,  apt  to  get 
worse  more  rapidly  when  thus  let  alone.  The  palliative  treatment  is 
troublesome  and  must  be  persisted  in  for  years ; but  sufferers  become 
gradually  accustomed  to  this  as  to  many  other  chronic  ailments,  and  do 
not  very  often  demand  an  operation  for  radical  cure.  The  use  of 
caustics  with  the  aim  of  producing  inflammation  and  obliteration  of 
the  dilated  trunk  is  now  obsolete.  Another  and  better  means  of  secur- 
ing the  same  end  is  by  passing  needles  behind  the  vein,  and  then  wind- 
ing silk,  rubber,  or  wire  about  them.  Subcutaneous  ligature  of  the 
vein  is  well  spoken  of,  and  excision  of  a portion  of  the  vein  has  also 
given  good  results.  For  details  as  to  these  and  other  strictly  surgical 
modes  of  radical  cure  the  reader  is  referred  to  standard  surgical  works. 

The  treatment  of  hemorrhoids  is  considered  in  the  article  on  Dis- 
eases of  the  Rectum  and  Anus,  Vol.  II.  of  this  System. 
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Raynaud’s  Disease. 

Vascular  spasm  is  supposed  to  be  the  immediate  cause  of  this  affec- 
tion, which  is  therefore  classified  here  under  diseases  of  the  blood-ves- 
sels. The  cause  of  the  spasm  is  in  most  cases  extremely  obscure,  and 
we  are  obliged  to  content  ourselves  with  attributing  it  to  idiosyncrasy. 
Malaria  seems  to  be  influential  in  some  cases.  Syphilis  has  also  been 
thought  to  be  a cause ; but  this  disease  would  seem  much  more  likely 
to  produce  impairment  of  the  circulation  through  arteritis  than  through 
spasm.  The  relations  of  Raynaud’s  disease  to  hemoglobinuria  are  of 
greater  therapeutic  interest  than  are  its  relations  to  scleroderma  and 
peripheral  neuritis : indeed,  gangrene  is  the  only  feature  of  Ray- 
naud’s disease  which  can  well  be  brought  into  close  connection  with 
neuritis.  Cold  and  dampness  are  of  etiological  importance  in  some 
cases,  as  is  shown  by  the  fact  that  the  affection  is  more  apt  to  orig- 
inate in  the  winter  and  spring.  But  it  does  not  always  do  so,  and 
Raynaud1  speaks  of  a Central  American  gentleman  who  came  to 
Paris  for  treatment  without  obtaining  relief.  The  same  observer 
notes  that  attacks  do  not  come  on  while  the  patient  is  in  bed. 

It  is  not  in  our  power  at  present  to  prevent  the  disease,  but  some- 
thing can  be  done  to  ward  off  the  attacks  in  those  known  to  be  pre- 
disposed, by  avoidance  of  chill  and  by  warm  clothing.  Persistent 
galvanism  and  friction  are  also  probably  of  value,  and  Barlow 2 relates 
a case  in  which  the  disease  was  kept  in  abeyance  for  two  years  by  this 
means.  Finally,  the  patient  became  weary  of  the  treatment  and  aban- 
doned it ; severe  gangrene  followed  by  lymphangitis  set  in,  and  it  was 
necessary  to  amputate  the  thigh.  If  attacks  are  repeated  at  short  inter- 
vals, there  is  hope  that  by  remaining  in  bed  the  liability  may  be  over- 
come, at  least  for  a time.  Unfortunately,  the  disease  seems  to  affect 
by  preference  classes  of  the  community,  feeble  women  and  children  in 
poor  circumstances,  who  are  unable  to  follow  out  prophylactic  meas- 
ures to  the  full.  Between  attacks  patients  should  exercise  in  suitable 
weather  as  much  as  they  can. 

In  the  treatment  of  an  attack  it  is  our  aim  to  try  to  restore  free 
circulation  as  quickly  as  possible,  thus  alleviating  the  pain,  which  may 
be  very  severe,  though  it  is  sometimes  absent,  and  diminishing  the  dan- 
ger of  consecutive  gangrene.  In  mild  cases  it  may  be  sufficient  to 
wrap  the  part  in  cotton  and  place  it  near  the  fire.  If  tenderness  is  not 
too  great,  friction  is  to  be  used,  but  is  not  tolerated  in  the  earlier  stages 
of  severe  cases.  In  such,  warm  applications  and  galvanism  are  the 
best  remedies.  It  is  true  that  Southey  found  an  ice-bag  more  grateful 
than  warmth  in  one  of  his  cases,  but  Raynaud  has  seen  painful  recru- 

1 Selected  Monographs,  New  Sydenham  Society,  1888. 

2 Ibid. ; also  Illustrated  Medical  News,  April  and  May,  1889. 


778 


DISEASES  OF  THE  BLOOD-VESSELS. 


descenee  after  the  cessation  of  cold  irrigation.  He  also  warns  us  against 
the  use  of  such  a decided  rubefacient  as  mustard. 

Galvanism  was  first  used  to  the  spine  by  Raynaud,  with  the  idea  of 
acting  on  the  vaso-motor  centres,  but  it  is  found  that  direct  application 
to  the  limbs  is  more  efficacious.  Barlow  advises  immersion  of  the 
affected  limb  in  salt  and  water  with  one  pole  of  the  battery,  while  the 
other  pole  is  moved  about  on  the  skin  above  the  level  of  the  water. 
“ The  current  should  be  rapidly  reversed,  made,  and  broken,  and  the 
patient  should  be  encouraged  to  make  voluntary  flexion  and  extension 
movements  of  the  limb  during  the  time  it  is  being  galvanized.”  A 
change  in  hue  from  purple  to  pink  shows  that  restoration  is  taking 
place,  and  galvanism  should  be  kept  up  till  this  change  is  complete : 
friction  can  then  generally  be  borne,  and  the  patient  should  be  urged 
to  practise  this  himself.  Another  method  of  applying  galvanism  is 
by  “ painting  ” the  limb  with  the  current,  the  poles  being  placed  quite 
near  each  other.  Lamp,  vapor,  and  Turkish  baths  are  also  recom- 
mended. The  occurrence  of  limited  gangrene  should  not  prevent  a 
continuance  of  electricity  above  the  affected  area. 

Mild  cases  of  gangrene  can  safely  be  left  to  themselves,  but  major 
degrees  may  demand  surgical  interference — even  amputation  when  the 
deeper  tissues  are  seriously  involved. 

Internal  medication  has  thus  far  proved  nearly  valueless  in  this 
disease,  if  we  may  except  opiates  for  the  relief  of  pain.  A sufficiency 
of  good  food  is  important,  and  it  may  be  desirable  to  give  such  rem- 
edies as  tend  to  promote  appetite  and  digestion,  and  also  general  tonics. 
The  apparent  close  connection  with  vascular  spasm  naturally  suggests 
the  use  of  the  nitrites,  which  have  been  repeatedly  pushed  to  the  point 
of  headache  and  flushing  of  the  face  without  producing  the  slightest 
change  in  the  affected  parts. 
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Anemia. 

Some  consideration  of  etiology  must  necessarily  precede  the  attempt 
to  describe  the  treatment  of  any  affection — a statement  which  is  par- 
ticularly true  of  anaemia,  so  common  and  widespread  in  its  several 
forms,  so  often  merely  a symptom  or  result  of  some  underlying  local 
or  general  cause. 

Our  knowledge  is  not  yet  sufficient  to  enable  us  to  make  a perfectly 
satisfactory  classification  of  the  causes  of  anaemia.  Perhaps  that  which 
is  usually  employed  for  clinical  purposes  is  as  good  as  any — into  the 
two  great  divisions,  namely,  of  primary  and  secondary  anaemias. 
With  increasing  knowledge  the  primary  class  is  likely  to  grow 
smaller,  but  it  includes  all  those  anaemias  dependent  on  a cause  or 
causes,  to  us  unknown,  acting  directly  on  the  blood  itself,  on  the 
blood-forming  organs,  or  on  both  at  once.  We  have  no  right,  there- 
fore, to  class  an  anaemia  as  primary  until  we  have  carefully  excluded 
all  causes,  whether  local  or  general  in  character,  to  which  the  condition 
may  reasonably  be  attributed. 

It  is  more  convenient  to  take  up  the  secondary  anaemias  first,  and 
to  set  forth  their  most  frequent  causes,  although  it  is  true  that  in  these 
cases  we  must  sometimes  treat  the  anaemia  symptomatically,  either 
because  the  cause  is  wholly  or  partly  irremovable  or  in  recognition 
of  the  well-known  facts  that  disease  often  works  in  a circle,  and  that, 
in  biology  at  least,  the  effect  does  not  always  disappear  on  the  removal 
of  the  cause. 

Secondary  Anaemia. — Among  the  chief  causes  of  anaemia  are  tlie 
following  : 

1.  Ucemorrhage. — Haemorrhage  whether  single  and  profuse,  or  more 
or  less  trifling,  but  persistent.  Obviously,  the  indication  is  to  arrest  the 
blood-loss,  success  in  meeting  which  will  ordinarily  be  followed  by  a 
rapid  restoration,  first,  of  the  plasma,  somewhat  less  promptly  of  the 
red  corpuscles.  Either  class  of  haemorrhage  may,  however,  in  rare 
cases  apparently  produce  such  an  effect  on  the  blood-forming  organs 
themselves  that  they  are  unable  to  make  good  the  loss. 

The  feeble  cardiac  action  on  which  syncope  indirectly  depends  may 
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bring  about  cessation  of  a profuse  haemorrhage,  and  circumstances  must 
then  determine  whether  it  is  desirable  to  do  more  than  secure  absolute 
rest,  with  such  precautions  against  the  recurrence  of  the  bleeding  as  its 
nature  and  seat  suggest.  It  is  estimated  that  a person  can  stand  a sin- 
gle blood-loss  of  at  least  a third  of  its  total  volume  without  a directly 
fatal  result,  perhaps  with  a surprisingly  rapid  recovery.  If  the  patient 
does  not  show  signs  of  rallying  from  the  collapse  following  haemor- 
rhage the  question  naturally  arises  of  artificially  supplying  in  greater 
or  less  measure  the  loss  sustained.  A simple  and  ready  means  of  stim- 
ulating the  circulation  is  the  application  of  heat  internally  by  a rectal 
injection  of  a quart  of  warm  saline  solution,  externally  by  hot  bottles, 
some  form  of  alcohol  being  given  by  the  mouth  if  the  patient  can 
swallow.  Or  a sterilized  solution  of  common  salt,  0.6  or  0.7  per 
cent.,  can  be  thrown  into  a vein,  into  the  subcutaneous  tissue,  or 
into  the  peritoneum.  It  has  been  and  is  maintained  by  some  that 
such  a saline  solution  is  just  as  potent  to  save  life  as  is  the  transfusion 
of  pure  or  defibrinated  blood,  while  it  is  free  from  some  dangers  inci- 
dent to  the  latter  procedure.  Landois 1 and  others,  however,  hold  that 
the  most  which  a saline  solution  can  do  is  somewhat  to  delay  death, 
basing  their  conclusions  partly  on  general  principles,  but  chiefly  ou  the 
results  of  experiments  on  animals.  Such  cases  as  that  of  Whitwell 2 
of  San  Francisco,  who  apparently  saved  the  life  of  a typhoid  patient 
collapsed  from  intestinal  haemorrhage  by  the  transfusion  of  whole  blood 
after  a saline  solution  had  been  injected  into  a vein  without  success,  seem 
to  bear  out  this  view.  But  there  are  other  and  more  numerous  cases 
recorded  in  which  the  saline  solution  seemed  certainly  to  save  life, 
though  it  is  possible  to  assert  in  these  that  recovery  would  have  ensued 
without  its  use.  The  last  word  has  probably  not  been  said  as  yet  on 
this  question. 

Transfusion  of  blood  may  be  made  either  directly  or  indirectly.  In 
the  former  case  it  is  most  easily  done  with  the  aid  of  an  Aveling 
syringe,  which  consists  of  a rubber  tube  having  a small  bulb  in  the 
centre,  and  with  metallic  extremities  fitted  with  stopcocks.  A cauula 
or  hollow  needle  is  to  be  attached  to  either  end.  The  arms  of  the 
patient  and  the  giver  of  the  blood  are  placed  side  by  side,  and  at  the 
same  time  that  the  surgeon  opens  the  most  prominent  vein  in  the 
patient’s  elbow  an  assistant  opens  one  in  that  of  the  giver.  The  canu- 
las,  previously  filled  with  water,  are  introduced, ’the  point  in  the  former 
being  directed  toward  the  body,  in  the  latter  toward  the  hand,  and  con- 
nected by  means  of  the  syringe,  which  is  filled  with  tepid  water  or  a 
weak  salt  solution  to  displace  the  air,  and  the  stopcock  closed.  The 
cock  on  the  patient’s  side  is  then  opened,  and  the  contents  of  the  bulb 

1 Eulenburg’s  Real  Endycopcedia,  vol.  xx.  2d  ed.,  Article  “ Transfusion.” 

2 Pacific  Med.  and  Surg.  Journal,  April,  1886. 
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slowly  injected.  The  bulb  is  refilled  by  closing  the  cock  on  the  side 
of  the  patient  and  opening  that  on  the  side  of  the  donor,  and  the  pro- 
cess is  repeated  till  enough  has  been  introduced,  when  the  canulas  are 
removed  and  the  wounds  dressed  as  after  venesection.  The  chief  dan- 
gers to  be  avoided  are  sepsis  and  the  introduction  of  air. 

In  mediate  transfusion  several  methods  have  been  employed  : in 
one  the  donor  is  bled  directly  into  a syringe,  the  piston  being  with- 
drawn ; the  piston  is  then  replaced  and  the  blood  injected  into  the 
patient’s  vein.  Rapidity  of  execution  is  essential  to  prevent  coagula- 
tion, and  not  more  than  two  minutes  should  elapse  between  the  receiv- 
ino’  and  delivery  of' the  blood.  For  intravenous  injections  of  de- 
fibrinated  blood,  or  a 0.5  or  0.6  per  cent,  solution  of  salt,  all  the  appa- 
ratus required  consists  of  a glass  funnel,  some  rubber  tubing,  and  a 
canula,  the  rapidity  of  the  flow  being  regulated  by  raising  or  lowering 
the  funnel.  According  to  Mayet,1  if  the  median  basilic  be  selected, 
the  amount  should  be  about  an  ounce  per  minute,  though  not  much 
harm  is  likely  to  arise  if  ten  ounces  be  injected  in  six  minutes  ; and 
this  should  generally  be  the  maximum  quantity  except  in  cases  of 
extreme  urgency,  in  which  the  relative  emptiness  of  the  vessels  is 
the  chief  source  of  danger.  The  same  simple  apparatus  is  also  suf- 
ficient for  the  subcutaneous  injection  of  salt  solution  : from  500  to 
1000  c.c.  (17  to  33  ounces)  may  be  injected  beneath  the  skin  of  the 
back  or  the  axillary  region,  absorption  being  aided  by  gentle  massage. 
Should  the  skin  become  too  greatly  distended,  a second  injection  can 
be  made.  This  method  of  rapidly  making  up  a deficiency  in  the  quan- 
tity of  the  circulating  liquid  is  free  from  danger,  can  be  easily  done 
without  trained  assistance,  and  in  many  cases  in  practice  has  been  suc- 
cessful. 

Ziemssen  has  largely  practised  another  method  which  seems  to 
be  at  least  safe — namely,  the  subcutaneous  injection  of  defibrinated 
human  blood.  His  first  results  were  not  satisfactory,  but  after  an 
interval  of  nearly  ten  years  he  has  lately  resumed  his  work  in 
this  line,  and  has  now  so  perfected  his  technique  as  to  avoid  all 
undesirable  effects  and  obtain  marked  benefit.  Strict  antiseptic  pre- 
cautions are  observed  throughout  the  operations  of  drawing  and  in- 
jecting the  blood,  which  is  done  under  the  skin  of  the  thighs.  He 
uses  a syringe  containing  25  c.c.  (6.7  drachms),  the  contents  of 
which  are  thrown  slowly  into  the  tissue,  while  an  assistant  puts  his 
“ full  strength  ” into  massage  of  the  part,  so  that  the  blood  is  diffused 
widely  and  thus  put  into  a favorable  condition  for  rapid  absorption. 
From  six  to  fourteen  syringefuls  are  injected  at  a sitting,  the  patient 
being  under  anaesthesia,  as  the  injection  and  the  massage  are  alike  pain- 
ful. If  no  more  than  50  to  100  c.c.  (1.6  to  3.3  ounces)  is  injected, 
1 Lyon  Med.,  May  10,  17,  and  24,  1891. 
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the  patient  can  leave  his  bed  the  next  day ; if  larger  quantities,  the 
soreness  is  likely  to  keep  him  quiet  five  or  six  days.  In  cases  of  great 
urgency  a salt  solution  should  first  be  injected  into  a vein,  thus  fur- 
nishing the  heart  bulk  on  which  to  act  until  the  corpuscles  contained 
in  the  subcutaneous  blood  injection  can  reach  the  circulation  and  supply 
that  which  is  needed  for  permanent  recovery.  An  obvious  objection  to 
this  method  in  urgent  cases  is  the  necessity  for  anaesthesia. 

2.  Loss  of  the  Albuminous  Constituents  of  the  Blood. — Antemia 
which  is  dependent  on  loss  of  the  albuminous  constituents  of  the 
blood,  as  in  lactation,  Bright’s  disease,  prolonged  or  profuse  suppura- 
tion, watery  diarrhoea,  and  the  like,  may  often  be  treated  sympto- 
matically with  advantage,  but  we  must  strike  deeper  if  we  hope  to 
accomplish  notable  or  lasting  results. 

3.  Inanition. — A large  class  of  anaemias  is  attributable  to  inanition, 
dependent  on  a single,  or  a combination  of  many,  causes.  Among 
these  may  be  mentioned  defective  hygiene  in  one  or  many  elements 
— unfavorable  surroundings ; insufficient  or  inappropriate  food ; and 
lack  of  power,  from  local  or  general  causes,  to  take  or  assimilate  food, 
however  suitable  or  easily  attainable.  In  this  class  are  included  all  those 
numerous  cases  of  gastric  disorder  in  its  many  and  varied  forms.  These 
causes  are  rarely  single,  but  are  met  in  every  variety  of  combination ; 
each  class  in  life,  each  occupation  or  trade,  each  sex,  and  the  different 
periods  of  life  involving  more  or  less  peculiar  liabilities  to  innutri- 
tion anaemia.  There  would  be  no  difficulty  in  filling  pages  of  this 
work  with  illustrations  of  these  causes  in  detail,  were  it  necessary 
or  desirable  to  do  so.  Of  course  it  is  often  quite  impossible  to  remove 
the  single  or  combined  causes.  Fortunately,  however,  man  is  a won- 
derfully adaptable  animal,  and  manages  to  accustom  his  organism  to 
very  unnatural,  even  to  deleterious,  influences.  The  breaking  up  of 
some  bad  habit — masturbation,  excess  in  tea,  coffee,  or  tobacco,  insuffi- 
cient sleep — the  intelligent  treatment  of  impaired  digestive  power,  or 
a change  of  dwelling-place  may  be  followed  by  recovery  though 
the  mode  of  life  of  the  patient  is  still  far  from  ideal  in  many  other 
respects.  A word  should  be  said  as  to  the  association  of  atrophy  of 
the  gastric  tubules  with  grave  anaemia.  We  know  that  the  two  are 
sometimes  coincident,  but  it  is  not  clear  that  the  tubular  atrophy  is 
primary.  We  have  been  led  to  believe  in  recent  years  that  the 
importance  of  the  stomach  is  less  paramount  for  digestion  than  was 
formerly  thought,  and  that  intestinal  digestion  may  be  sufficient  to 
maintain  life  for  long  periods. 

4.  Toxcemia. — The  toxic  anaemias  fall  into  two  subdivisions  : first, 
those  in  which  the  continued  absorption  of  a mineral  poison  is  the 
causative  agent,  lead,  mercury,  arsenic,  and  phosphorus  being  specially 
referred  to  here.  In  potassium  iodide  we  possess  a valuable  means  of 
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freeing  the  lead  stored  up  in  the  tissues  in  an  insoluble  form.  The 
dose  should  not  exceed  10  grains  thrice  daily,  and  J.  J.  Putnam,  who 
has  given  much  attention  to  plumbism,  particularly  in  its  nervous 
manifestations,  and  to  its  treatment,  believes  that  the  drug  acts 
better  when  given  for  a few  weeks,  omitted  for  a like  period,  and 
so  on.  There  is  thought  to  be  danger  of  producing  cerebral  symptoms 
if  large  doses  are  given  at  first  and  relatively  considerable  quantities 
of  lead  are  thus  poured  out  rapidly  into  the  circulation.  Warm  baths 
and  laxatives  are  held  to  be  promotive  of  the  elimination  of  the  metal. 
Essentially  the  same  means  are  recommended  for  the  expulsion  of  mer- 
cury as  for  lead.  It  is  not  probable  that  we  can  directly  influence  the 
elimination  of  arsenic  and  phosphorus. 

The  second  sub-class  of  toxic  anaemias  includes  those  dependent  on 
syphilis,  malaria,  intestinal  parasites,  and  perhaps  myxoedema : if  the 
view  of  Sir  Andrew  Clark  is  correct,  his  faecal  anaemia  also  belongs 
here,  constipation  favoring  in  some  persons  the  development  of  prin- 
ciples in  the  alimentary  canal  which,  by  being  absorbed  into  the  blood, 
act  deleteriously  on  that  tissue  itself  or  on  the  organs  which  play  the 
chief  parts  in  its  formation.  The  anaemia  of  syphilis  and  malaria 
demands  general  tonics  and  change  of  air  in  addition  to  the  specific 
treatment  appropriate  to  each  of  these  diseases.  It  should  be  firmly 
fixed  in  the  mind  that  direct  antisyphilitic  remedies  alone  often  fail, 
but  succeed  when  combined  with  measures  skilfully  addressed  to  the 
general  state. 

Griesinger  showed  the  dependence  of  Egyptian  chlorosis  on  the 
anchylostomum,  but  it  is  only  in  recent  times  that  the  attention  of  the 
profession  outside  the  tropics  has  been  strongly  directed  to  intestinal 
parasites — the  tape-worm,  especially  the  Bothriocephcdus  lotus,  the 
Trieoeephalus  dispar,  and,  above  all,  the  Anchylostomum  duodenale — 
as  causative  of  ansemia.  The  outbreak  of  anchylostomiasis  among 
the  workmen  of  the  St.  Gothard  tunnel,  at  first  deemed  a peculiar 
anaemia,  aroused  great  interest.  Cases  bearing  all  the  marks  of  that 
form  of  anaemia  called  pernicious  have  been  repeatedly  cured  by  the 
expulsion  of  a tape-worm.  Kynsey1  shows  that  the  beri-beri  of 
Ceylon,  which  is  never  followed  by  paralysis,  is  really  a secondary 
anaemia  traceable  to  the  anchylostomum.  Erni 2 in  upward  of  fifty 
autopsies  on  beri-beri  patients  in  Sumatra  has  never  failed  to  find  the 
lesions  of  the  trieoeephalus  or  the  anchylostomum,  which,  he  says,  are 
not  found  in  patients  dead  from  other  diseases.  There  is  doubtless  here 
an  important  field  for  further  study,  and  it  is  certainly  desirable  to 
remember  that  intestinal  parasites,  either  by  the  abstraction  of  blood  or 
through  the  absorption  of  some  ptomaines,  the  formation  of  which  is 

1 Report  on  Anaemia,  or  Beri-B&ri,  of  Ceylon,  Columbo,  1887. 

2 See  p.  53  of  Kynsey’s  Monograph. 
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or  may  be  a concomitant  of  their  life  in  the  body,  may  be  at  the  bottom 
of  an  anaemia  which  proves  rebellious  to  ordinary  treatment. 

The  eggs  of  the  parasites  should  be  carefully  searched  for  in  the 
stools  of  such  a patient.  If  these  are  found,  the  species  of  worm  is 
then  known  as  well  as  the  particular  anthelmintic  which  should  be 
administered.  The  examination  of  faeces  is  not,  however,  an  attrac- 
tive field  in  which  assistants  delight  to  wander ; and  one  should  not, 
therefore,  rely  implicitly  on  a negative  report  in  obstinate  cases : a 
series  of  anthelmintics  can  do  no  harm  if  properly  given,  and  may 
complete  the  diagnosis  and  cure  the  patient  at  one  and  the  same 
time. 

The  faecal  anaemia  of  Clark  reminds  us  of  the  long-standing  use  of 
laxatives  in  anaemia  and  of  the  statement  made,  I believe,  by  Hamilton 
of  Dublin  long  ago,  that  were  he  compelled  to  choose  between  chaly- 
beates  and  laxatives  in  the  treatment  of  anaemia,  he  would  select  the 
latter.  The  discovery  of  ptomaines  and  leucomaines  seems  to  give 
justification  for  the  faith  which  was  in  many,  and  has  also  thrown 
important  light  on  the  function  of  that  large  and  mysterious  organ, 
the  liver,  which  stands  between  that  portion  of  the  body  where  putre- 
factive change  is  normally  going  on  and  the  general  circulation,  and  is 
charged  with  the  duty  of  splitting  up  the  toxic  agents  formed  in  the 
intestines,  absorbed  into  and  passed  along  the  portal  system. 

The  anaemia  which  often  accompanies  or  follows  the  acute  infectious 
diseases,  as  well  as  such  chronic  affections  as  tuberculosis  and  cancer,  is 
probably  of  mixed  origin  in  most  cases,  inanition,  haemorrhage,  changes 
in  the  plasma,  and  toxaemia  being  factors  in  varying  degrees  in  different 
cases.  Careless  practitioners  sometimes  find  out  when  it  is  too  late  for 
their  own  reputations,  as  well  as  for  the  interests  of  their  patient,  that 
an  anaemia  which  is  guessed  by  them  to  be  simple  was  really  underlain 
by  tubercle  or  cancer. 

Primary  Anaemia. — We  are  now  come  to  the  consideration  of  those 
anaemias  which  for  the  present  we  must  remain  content  to  class  as  pvi- 
mciry  (having  first  excluded  all  probable  causes  external  or  internal  to 
the  individual  affected),  and  the  treatment  of  which  must  therefore  be 
symptomatic  rather  than  causal.  For  clinical  purposes  we  can  dis- 
tinguish three  forms  of  primary  anaemia  : 1st,  simple  anaemia,  2d, 
chlorosis,  3d,  pernicious  anaemia. 

1.  Simple  Ancemia. — Anaemia  is  to  be  prevented  by  a life  of 
“ hygienic  righteousness,”  to  use  the  expression  of  the  late  Dr. 
George  Derby  of  Boston.  Such  a life  is,  however,  obnoxious  to 
most  of  us,  and  we  prefer  to  take  our  chances,  believing,  as  often 
proves  true,  that  there  will  be  time  for  repentence  and  reform  before 
irremediable  damage  is  done.  The  cases  in  which  we  have,  perhaps, 
the  best  opportunity  for  preventive  treatment  are  those  of  delicate 
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children,  the  rearing  of  whom  should  be  intelligently  supervised, 
especially  if  they  come  of  families  predisposed  to  anaemia,  phthisis, 
etc.  A country  life,  with  a change  to  the  seashore  during  a portion 
of  the  year,  or  vice  versa ; proper  sleep  and  food ; suitable  cloth- 
ing ; bathing  with  water  at  as  low  a temperature  as  permits  prompt 
and  lasting  reaction ; such  an  amount  of  -exercise,  and  no  more,  as 
trial  shows  to  be  well  tolerated, — these  are  some  of  the  import- 
ant things  to  be  secured.  It  may  be  found  that  the  stimulant  action 
of  cold  water  on  the  skin  can  be  gained  in  the  following,  if  in  no 
simpler  way : On  rising  the  skin  is  to  be  rubbed  with  a dry  and 
roughish  towel — the  hand  of  the  nurse  may  be  used  for  a child ; a 
cup  of  hot  nourishment  is  then  to  be  taken  ;■  next,  the  person  sits  in 
the  tub  with  a few  inches  of  warm  water  and  dashes  or  has  another 
dash  a large  pitcher  or  pail  of  water  at  about  60°  Fahr.  on  the  neck, 
and  is  then  vigorously  rubbed  dry.  This  is  a plan  recommended  by 
Fr.  Eustace  Smith,  and  has  been  found  by  the  writer  to  act  well. 
The  wisdom  of  the  parent  counts  for  as  much  as  the  skill  of  the  physi- 
cian. In  children  of  both  sexes  masturbation  is  often  overlooked,  it 
being  taken  for  granted  that  a child  is  too  young  for  such  practices,  or 
it  being  thought  undesirable  to  “put  ideas  into  its  head.”  The 
writer’s  experience  inclines  him  to  believe  that  the  profession  would  do 
well  to  call  the  attention  of  parents  to  this  danger  more  frequently 
than  is  done. 

A deficient  appetite  or  feeble  digestion  must  be  stimulated  or  rein- 
forced in  accordance  with  well-known  principles,  into  which  we  cannot 
enter  here  in  detail.  The  Weir-Mitchell  plan  of  treatment  is  especially 
adapted  to  those  cases  in  which  nervous  exhaustion  is  an  accompani- 
ment of  anaemia.  Massage  and  electricity  without  seclusion  and  forced 
feeding,  or  various  combinations  of  these  methods,  may  be  sometimes 
employed  with  advantage. 

The  drug  which  general  professional  experience  has  shown  to 
be  of  perhaps  most  service  in  simple  anaemia  is  iron.  Some  ex- 
perimenters tel  1 ^ us  that  the  amount  of  iron  which  is  absorbed  into 
the  blood  is  infinitesimal.  Hamburger,1  for  instance,  recovered  from 
t le  faeces  of  dogs,  nearly  all  the  iron  administered  to  them  by  the 
mouth  That,  this  result  is  not  to  be  explained  by  the  excretion 
into  the  intestine  of  the  iron  after  absorption  into  and  circulation 
with  the  blood  seems  to  be  shown  by  the  experiments  of  Jacobi,2  who 
injected  iron  into  the  blood-vessels  of  dogs  and  rabbits.  He  found 
lat  about  10  per  cent,  is  excreted  by  the  bowels,  liver,  and  kidneys 
oge  ier ;.  about  50  per  cent,  is  deposited  in  the  liver ; the  rest  in  the 
spleen,  kidneys,  intestinal  walls,  and  other  organs : it  is  all  removed 

1 Zeitschrifl  filr  Phys.  Chemie,  79  and  80. 

2 Arch,  fiir  Ezperimentelle  Path.,  xxviii.,  1891 
Vol.  II.— 50 
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from  the  blood  within  two  or  three  hours  after  administration.  The 
foregoing  investigations  were  made  since  the  publication  of  the  seventh 
edition  of  Wood’s  Therapeutics,1  in  which  a foot-note  states  “ The  sub- 
ject of  the  absorption  of  iron  urgently  needs  reinvestigation.”  The 
note  might  stand  unchanged  to-day.  Exactly  how  iron  acts  we  do  not 
know,  but  we  do  know  that  it  is  an  important  constituent  of  haemoglobin, 
and  we  have  the  strongest  clinical  evidences  of  its  usefulness  in 
antemia,  especially  in  those  cases  in  which  the  haemoglobin  is  relatively 
more  diminished  than  the  number  of  red  corpuscles — chlorosis. 

There  is  no  one  preparation  of  iron  which  meets  all  cases  equally 
well,  and  it  is  fortunate  that  we  have  a large  number  of  pharmaceutical 
compounds  and  natural  mineral  waters  from  which  to  select.  The 
latter  may  be  dismissed  with  the  statement  that  the  great  advantage  of 
drinking  them  at  their  sources  lies  in  the  more  easy  enforcement  of 
general  hygiene  : the  intrinsic  merit  which  they  possess  is  the  dilution 
of  the  metal,  and  its  consequent  greater  acceptability  to  some  stomachs. 
A coated  tongue  with  feeble  digestion  and  constipation  are  held,  and 
generally  justly,  to  be  contraindications  to  the  use  of  iron,  the  way  for 
which  must  then  be  prepared  by  the  vegetable  bitters,  mineral  acids, 
pepsin,  and  laxatives.  Orexin  hydrochlorate  has  been  recently  recom- 
mended by  Penzoldt  3 as  a stimulant  to  the  appetite  and  digestion  in 
early  cases  of  phthisis,  chlorosis,  and  anaemic  conditions.  It  is  to  be 
given  in  doses  of  from  5 to  10  grains,  either  in  dilute  aqueous  solution 
or  in  pills.  Muller 3 has  not  found  it  useful,  but  Gordon 4 speaks  highly 
of  its  effects  in  scrofulous  children.  Most  ferruginous  preparations  are 
more  or  less  constipating,  and  it  is  therefore  often  desirable  to  combine 
the  iron  with  a laxative — aloes,  for  instance — or  to  give  the  latter 
separately.  There  seems  to  be  some  doubt  whether  the  proto-  or  the 
per-  salts  are  the  more  readily  absorbed,  but  it  is  not  likely  that  solu- 
bility of  a salt  in  water  offers  any  advantage,  the  acid  gastric  juice 
precipitating  most  of  the  metal.  It  is  stated  that  large  doses  of  iion 
are  less  constipating  than  small  ones,  in  that  the  former  stimulate 
peristalsis.  It  does  not  seem  worth  while  to  enumerate  or  discuss  the 
merits  of  the  different  preparations  : each  practitioner  has  his  favorite 
or  favorites.  Perhaps  the  tincture  of  the  chloride  is  more  used  than 
any  other  liquid  form  of  iron  ; the  sulphate,  carbonate,  and  citiate 
than  any  other  solid  preparations.  It  is  better  to  give  too  much  than 
too  littie,  especially  if  the  large  doses  are  less  constipating. 

The  hypodermic  injection  of  soluble  iron  preparations,  of  which  the 
lactate,  the  salicylate,  the  albuminate,  and  the  double  citrate  of  iron 
and  ammonia  are  the  least  irritating,  has  been  practised  by  some.  The 
only  experience  the  writer  has  with  this  method  is  in  one  case  of  per- 


1 P.  474. 

3 Ibid.,  later  No. 


2 Tlierajpeutischc  Monatshefte,  1S90. 
* Lancet , 1891,  ii.  p.  68. 
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nicious  anaemia  with  great  gastric  irritability.  It  is  true  that  iron  does 
not  usually  prove  useful  in  these  cases,  but  other  remedies  failed,  and 
dialyzed  iron  was  injected.  No  abscesses  were  formed,  but  at  the 
autopsy  so  much  iron  was  found  in  indurated  lumps  at  the  site  of  the 
injections  that  it  would  seem  that  little  if  any  could  have  been 
absorbed. 

Arsenic  is  a remedy  of  great  power,  and  can  be  given  alone  or  in 
combination  with  iron.  Manganese  is  believed  by  some  to  be  useful. 
The  phosphate  of  lime,  usually  given  now-a-days  in  the  form  of  the 
compound  syrup  of  the  hypophosphites  of  lime,  sodium,  and  potas- 
sium, with  or  without  the  addition  of  iron,  quinine,  and  strychnine,  is 
much  given,  and  is  probably  especially  useful  in  the  anaemias  of  the 
period  of  active  growth,  of  lactation,  and  the  like.  Cod-liver  oil,  if 
well  borne  by  the  stomach,  is  very  useful  in  scrofulous  and  some  other 
anasmias ; and  the  favorite  form  of  iron  in  these  cases  is  the  iodide. 
A mixture  of  the  syrup  of  the  iodide  of  iron  and  cod-liver  oil  is  an 
inelegant  mess,  but  commends  itself  to  many  dispensary  patients. 

Anaemia  being  associated  with  deficient  oxidation,  due  partly,  no 
doubt,  to  diminution  in  the  number  of  red  corpuscles,  as  well  as  in  the 
haemoglobin,  it  is  natural  that  one  should  think  of  the  possibility  of 
artificially  supplying  oxygen  by  means  of  inhalation  or  by  the  drink- 
ing of  distilled  water  saturated  with  the  gas.  With  regard  to  the  use- 
fulness of  oxygen  inhalations  there  has  been  and  is  much  dispute 
among  physiologists  and  clinicians  alike.  One  party  denies  the  possi- 
bility  of  adding  to  the  oxygen  of  the  blood  by  any  such  means,  which, 
at  the  most,  is  nothing  more  than  pulmonary  gymnastics  : among  these 
ma\  be  mentioned  Ewald 1 and  Gr.  E.  Peabody.2  A second  party 
maintains  the  exact  opposite,  its  members  differing  only  in  the  deoree 
of  value  which  they  attach  to  the  inhalations  : this  side  is  well  presented 
by  Ephraim.3  Aune 4 is  satisfied  that  he  has  observed  increase  both  in 
the  number  of  red  corpuscles  and  in  haemoglobin  in  healthy  persons. 
Hayem 5 is  convinced  that  oxygen  inhalations  improve  the  appetite, 
digestion,  and  general  condition  of  chlorotics,  increasing  the  number 
of  led  cells,  but  not  the  haemoglobin,  and  rendering  it  possible  in  many 
cases  to  give  and  derive  benefit  from  iron,  which  without  the  oxygen 
may  n°t  ^e  tolerated.  The  effect  of  the  inhalations  alone  he  finds  tem- 
poiaiy,  patients  falling  back  when  they  are  discontinued.  The  value 
of  oxygen,  therefore,  in  his  opinion,  is  as  an  adjuvant  to  other  treat- 
ment : Doreau 6 shares  his  view.  Albrecht,7  as  a result  of  his  experi- 

1 Ilandbuch  der  Allg.  und  Spec.  Arzneiverordnungslelire , Berlin,  1887 

2 Med.  News,  May  25,  1889. 

Ueber  Sauerstoff—Therapie,”  Berliner  Klinik,  Feb.,  1890 

6 * t P*ri*’  188°-  & 0azette  * Paris,  1881,  p.  21. 

lh'*e  dc  Paris,  1881  ; Virchow,  Hirsch,  Jahresbericht,  1881. 

Jahrbuch/iir  Kinder heilkunde,  N.  F.  Bd.  18. 
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ence  with  fifty  convalescent  but  anaemic  children,  believes  that  oxygen 
increases  both  corpuscular  richness  and  haemoglobin,  improving  at  the 
same  time  appetite  and  digestion  : he  says  nothing  to  indicate  that 
these  good  effects  were  only  temporary.  Jaccoud 1 and  Dujardin- 
Beaumetz2  are  also  among  the  adherents  of  the  use  of  oxygen  in 
anaemia.  A third  party  preserves  a cautious  neutrality,  not  denying 
the  possibility  of  usefulness,  but  holding  it  to  be  doubtful  or  very 
slight.  Among  its  members  may  be  named  Nothnagel  and  Ross  bach, 3 
and  Oertel.4 

Perhaps  this  oxygen  controversy  affords  as  fair  an  illustration  as 
any  of  the  difficulties  which  are  often  met  in  approaching  a therapeu- 
tic question  from  the  physiological  and  experimental  side.  Experi- 
mental evidence  must  be  very  strong  to  warrant  us  in  absolutely 
throwing  over  clinical  evidence : there  is  plenty  of  room  for  error  in 
both.  Practically,  however,  the  number  of  cases  of  simple  anemia 
and  chlorosis  in  which  it  is  clearly  our  duty  to  resort  to  oxygen  are 
few,  inasmuch  as  we  can  generally  gain  our  ends  sufficiently  well 
without  its  aid.  Until  the  price  of  the  gas  is  less  than  at  present,  its 
costliness  alone  must  debar  its  use  in  many  cases.  The  gas  would 
seem  indicated  in  cases  of  antenna  and  chlorosis  which  prove  rebel- 
lious to  the  more  common  methods,  and  in  which  for  any  reason  it 
is  impossible  to  secure  an  abundance  of  pure  country  or  sea  air.  It 
is  probably  not  a matter  of  much  consequence  whether  the  pure  gas 
or  that  mixed  with  nitrous  oxide  is  used  : a smaller  quantity  than 
ten  gallons  three  times  a day  is  not  likely  to  render  much  service. 
Oxygen  has  also  been  administered  by  enema. 

Transfusion  and  its  substitutes,  which  were  spoken  of  under  the 
head  of  acute  anremia  from  hemorrhage,  are  seldom  demanded  in 
simple  anemia  and  chlorosis,  though  they  have  been  piactised. 
Ziemssen’s  method  is  the  best — or  least  undesirable  of  these,  and 
he  reports  that  in  a girl  of  eight  years  the  hemoglobin  nearly 
doubled  within  twenty-four  hours  after  the  subcutaneous  injection 
of  50  c.c.  (1.6  ounces).  Blood-drinking  in  slaughter-houses  has 
now  gone  out  of  fashion.  Pastilles  of  hemoglobin  do  not  seem 
to  have  won  general  favor. 

Boerhaave  and  Hoffman  held  that  chlorosis  is  really  a condition  of 
plethora,  and  Emmerich  was  thus  led,  in  a thesis  published  in  1731,  to 
advocate  repeated  small  venesections  for  its  cure.  This  treatment  lias 
been  revived  by  Scholz 5 of  Bremen,  who  holds  that  the  high  arterial 

1 La  Semaine  med.,  Aug.  3,  1888. 

2 Lemons  de  Clinique  Ther.,  iii.  p.  406. . 

3 JIandbuch  der  Arzneimittellehre,  Berlin,  5 Auflage. 

* Handbuch  der  Respirat.  Therapie,  Leipzig,  1882.  . . 

5 Die  Behandlung  der  Bleichsucht  mil  Schwitzbadem  und  Aderlassen,  Leipzig,  1890. 
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tension  long  recognized  as  present  in  many  cases  of  anaemia  and  chlo- 
rosis is  primary,  the  changes  in  the  cells  and  haemoglobin  secondary. 
In  his  earlier  experience  he  combated  the  high  tension  by  hot  baths 
with  gentle  friction,  and  met  with  such  success  that  he  has  persevered 
in  this  line  of  treatment.  Of  late  years  he  has  gone  a step  farther, 
supplementing  the  hot  baths  by  venesection,  and  is  satisfied  with  his 
results.  Faye1  reports  two  cases,  one  his  wife,  in  which  repeated  small 
bleedings  were  successful.  Wilhelmi2  reports  thirty  cases  of  severe 
anaemia — some  of  which  had  failed  to  improve  under  iron  and  other 
drugs — successfully  treated  in  this  manner. 

Enemata  of  fresh  or  dried  defibrinated  blood,  the  use  of  which  was 
advocated  by  A.  H.  Smith,3  are  probably  no  more  useful  than  nutrient 
enemata  of  other  and  more  accessible  ingredients ; but  there  can  be  no 
question  that  the  rectum  may  be  forced  into  service  with  advantage  in 
severe  eases,  particularly  those  in  which  gastric  digestion  is  greatly 
enfeebled. 

X , Chlorosis. — With  regard  to  the  treatment  of  chlorosis  there  is  not 
much  to  add  to  what  has  been  already  said.  Chlorosis,  in  its  pure 
form,  is  practically  peculiar  to  young  females,  and  is  furthermore  dis- 
tinguished from  simple  anaemia  in  that  the_  number  of  the  red  corpus- 
cles remains  about  normal,  while  the  haemoglobin  is  greatly  dimin- 
ished, the  blood  of  anaemia  showing  decrease  in  both  directions.  If 
both  are  diminished,  but  the  haemoglobin  in  excess,  the  two  conditions 
are  said  to  be  combined ; and  combined  they  not  infrequently  are.  It 
is  in  chlorosis  that  iron  scores  its  most  brilliant  successes,  and  it  is 
gratifying  to  follow  with  the  haemometer  the  rapid  increase  in  the 
haemoglobin  under  the  use  of  the  drug,  which  should  be  given  in 
large  doses  and  continued  for  two  months  or  more  in  combination 
with  the  best  attainable  hygienic  measures.  If  Wirchow,s  view  as 
to  the  etiology  of  chlorosis  were  true,  it  is  difficult  to  understand 
how  the  condition  can  be  so  transitory  and  curable  as  it  generally 
proves.  The  arterial  system  can  scarcely  become  deficient  and  again 
sufficient  within  relatively  brief  periods  of  time. 

Fiom  what  has  been  said  above,  the  practical  use  of  haemoglobin 
estimations,,  as  suggesting  how  far  iron  is  indicated  in  any  particular 
case,  is  obvious.  Amenorrhoea  is  vastly  more  likely  to  be  a result  of 
anaemia  and  chlorosis  than  to  stand  in  any  causative  relation  thereto. 
As  the  1)1  ood  and  general  nutrition  improve,  the  menses  reappear,  and 
gradually  regain  their  normal  amount  and  character. 

^ Pernicious  Ancemici.— As  the  name  indicates,  pernicious  cases  do 
not  hold  out  hopes  of  brilliant  therapeutic  success.  And  yet  some 
cases  which  seem  to  be  primary  do  recover : the  prognosis  is  there- 

1 Norsk.  Mac/,  for  Laegevidenskaben,  1887,  p.  821. 

’ Berlin.  Min.  Wochen.,  1891,  No.  9.  « N.  Y.  Med.  Record,  July  18,  1878. 
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fore,  though  grave  enough,  less  so  than  it  was  in  the  early  clays  of 
our  knowledge  of  this  disease.  Other  cases  improve  very  markedly 
for  a time,  perhaps  apparently  recover,  but  relapse  and  ultimately 
succumb.  Some  of  the  reported  recoveries  are  surely  illusory,  and, 
if  they  had  been  longer  followed  up,  would  not  have  been  classed 
as  such. 

In  pernicious  ancemia  the  percentage  of  decrease  in  the  number 
of  red  corpuscles  is  ordinarily  greater  than  that  of  the  haemoglobin, 
though  the  latter  may  fall  as  low  as  20  per  cent.  The  studies  of 
Hunter  and  others  afford  ground  for  the  belief  that,  certainly  in 
some  cases,  the  root  of  the  trouble  lies  in  increased  blood-destruction 
rather  than  in  deficient  formation  : indeed,  it  would  seem  that  blood- 
formation  may  be  unusually  active,  even  in  strongly-marked  cases. 

The  cause  of  the  affection  being  either  unknown  or  beyond  our 
reach,  treatment  must  be  practically  symptomatic,  with  the  general 
aim  of  restoring  a true  balance  between  hsemogenesis  and  haemolysis, . 
as  far  as  possible.  Hospital  treatment  is  desirable  for  those  of  small 
or  vei’y  moderate  means,  as  in  no  other  way  can  they  obtain  the  minute 
attention  to  nutrition  and  the  amount  of  attendance  which  they  require. 
In  a few  cases  change  of  air  has  proved  beneficial,  but  ordinarily,  if 
fair  hygienic  surroundings  are  obtainable  at  home,  that  is  the  best 
place.  The  stimulus  to  nutrition  afforded  by  fresh  air  and  sunshine 
is  of  great  value.  Keep  the  windows  open  and  the  shades  up,  there- 
fore, as  much  as  possible,  remembering  only  that  the  circulation  is  apt 
to  be  feeble  and  to  require  the  aid  of  hot  bottles  and  plenty  of  blankets. 
Absolute  rest  is  also  of  great  importance,  and  the  maximum  amount  of 
food  should  be  given  by  the  stomach  and  bowel.  If  notable  diarrhoea 
or  gastric  irritability  are  features  of  the  case,  the  problem  of  feeding  is 
more  difficult  and  the  outlook  more  grave.  Hunter1  has  seen  gain 
appear  first  after  the  adoption  of  an  exclusively  farinaceous  diet,  and 
thinks  that  this  may  prove  a valuable  hint.  A nitrogenous  diet, 
according  to  him,  causes  in  health  much  greater  blood-destruction 
than  a farinaceous  one,  probably  from  more  readily  leading  to  putre- 
factive changes  in  the  intestine,  which  changes  he  thinks  are  perhaps 
the  causative  agent  in  the  production  of  the  increased  blood-destruc- 
tion characteristic  of  pernicious  ansemia.  The  writer  has  for  some 
years  fed  his  cases  of  this  kind  with  beef-juice,  eggs,  and  milk  to  the 
limit  of  t'oleration  of  both  stomach  and  rectum  : he  has  seen  no  perma- 
nent recovery,  though  repeatedly  very  great  temporary  improvement. 

Iron  is  less  valuable  than  arsenic  in  this  disease,  though  the  combi- 
nation of  the  two  sometimes  works  better  than  the  latter  alone. 
Arsenic  should  be  given  at  first  in  small  doses,  gradually  increased 
toward  the  limit  of  toleration,  and  kept  up  for  a long  time  after  conva- 
1 British  Med.  Journal,  July  5 and  12,  1890. 
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lescence  seems  to  be  established.  In  the  case  of  a boy  for  a long 
time  under  the  writer’s  care  in  the  Massachusetts  General  Hospital 
last  winter,  a few  drops  of  Fowler’s  solution  after  meals  were  soon 
followed  by  distinct  general  loss  and  fresh  haemorrhages  : this  occurred 
twice,  and  suggested  the  possibility  that  chronic  arsenical  poisoning 
mio-lit  be  the  cause  of  his  anaemia.  But  the  urine  contained  no  arsenic 

£3  

after  that  which  was  given  him  medicinally  was  eliminated.  The  only 
thing  which  seemed  really  to  benefit  this  boy  was  the  inhalation  of 
oxygen,  ten  gallons  thrice  daily.  The  writer  has  in  another  case  seen 
the  number  of  red  corpuscles  and  the  haemoglobin  rise  nearly  to  the 
normal  from  a very  low  point,  with  corresponding  gain  in  the  general 
condition  under  oxygen,  for  some  time  previous  to  the  use  of  which  the 
patient  was  steadily  losing  ground  in  spite  of  what  seemed  the  best 
treatment.  Later,  relapse  set  in,  and  oxygen  then  failed  to  stay  the 
downward  trend. 

The  hope  of  benefit  from  transfusion  and  its  substitutes  must  be 
extremely  small.  Arterial  transfusion  is  said  to  have  been  successful 
in  the  experience  of  Quincke  in  one  case. 

Leucocyth^emia. 

The  treatment  of  this  disease  is  less  hopeful  than  that  of  pernicious 
anaemia,  certainly  when  it  is  sufficiently  advanced  to  warrant  a positive 
diagnosis.  The  etiology  is  very  far  from  clear.  Eichhorst1  gives  a list 
of  widely-differing  ailments  which  have  been  followed  by  leucocythaemia, 
and  it  is  maintained  by  some  that  affections  leading  to  chronic  hyper- 
plasia of  the  spleen  and  lymph-glands,  as  well  as  changes  in  the  bone- 
marrow,  are  predisposing  causes.  If  this  be  so,  the  prompt  and-  thor- 
ough treatment  of  these  conditions  has  prophylactic  value.  Osier 2 is 
inclined  to  think  that  chronic  splenic  tumor  is  more  likely  to  be  fol- 
lowed by  anaemia  than  by  great  increase  in  the  number  of  the  white 
corpuscles.  At  all  events,  we  are  not  acting  against  the  interest  of  a 
patient  with  a malarial  spleen  if  we  do  our  best  to  cure  him  with  qui- 
nine, arsenic,  or  other  antiperiodics. 

Hosier  and  some  others  report  recovery  under  quinine,  arsenic,  iron, 
and  other  tonics  in  what  they  take  to  be  the  early  stage  of  the  disease 

moderate  splenic  enlargement  and  increase  in  the  leucocytes,  with 
little  or  no  involvement  of  the  lymph-glands.  Cold  douches,  faradi- 
zation, galvanism,  and  inunction  of  biniodide  of  mercury  ointment  over 
the  enlarged  spleen  have  all  been  used  in  the  hope  of  reducing  its  size, 
and  thus  combating  the  disease : it  is  more  clear  that  the  first  result 
may  be  obtained  than  the  second.  The  spleen  has  been  excised  a num- 
ber of  times,  oftcner  than  is  likely  to  be  done  in  the  future  if  statistics 

1 Handbuch  der  Specictlen  Path,  und  Thcrapie. 

2 Pepper’s  System  of  Medicine , vol.  iii. 
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have  any  value.  Injections  of  ergo  tin,  iodine,  Fowler’s  solution,  etc. 
into  the  spleen  and  glands  do  not  kill  patients,  but  are  not  apparently 
useful. 

Arsenic,  phosphorus,  iron,  quinine,  and  general  tonic  and  sympto- 
matic remedies  are  those  which,  administered  internally,  seem  to  have 
yielded  the  best  results.  It  must  be  remembered  that  oscillations  in 
the  number  of  the  white  cells  and  in  the  size  of  the  tumors  occur  quite 
independently  of  treatment  in  some  cases.  Caution  is  to  be  exercised 
in  the  use  of  laxatives,  in  view  of  the  troublesome  diarrhoea  which  is 
sometimes  a prominent  symptom.  Marked  gain  in  all  respects  has 
promptly  set  in  after  oxygen  inhalations.  DaCosta 1 has  given  a hun- 
dred gallons  daily. 

Even  in  a work  of  the  size  of  this  it  seems  hardly  worth  while, 
merely  for  the  sake  of  completeness,  to  enumerate  all  the  unsuccessful 
therapeutic  efforts  which  can  be  found  in  literature. 

PsEUDO-LEUCOCYTHiEMIA. 

The  etiology  of  Hodgkin’s  disease  is  too  obscure  to  give  us  any 
prophylactic  hints,  unless  the  first  glandular  swelling  may  originate  in 
some  long-standing  irritation  in  the  neighborhood.  We  know  that  in 
some  cases  the  lymphadenomatous  growth  is  pretty  strictly  limited  to 
one,  and  perhaps  an  accessible,  group  of  glands.  Here  it  is  probably 
our  duty  to  call  in  the  aid  of  the  surgeon  after  a fair  trial  of  medical 
treatment.  But  surgery  is  powerless  if  the  disease  has  become  general- 
ized, except  to  relieve  impending  suffocation  from  pressure  on  the  upper 
trachea.  Local  treatment  of  the  glandular  tumors,  whether  by  inunc- 
tion, injection,  electricity,  or  other  means,  seems  to  be  devoid  of  real 
value. 

We  are  therefore  limited  in  most  cases  to  a symptomatic  and  general 
tonic  treatment.  At  the  head  of  the  list  of  internal  remedies  aisenic 
should  probably  be  placed.  As  in  leucocythsemia,  it  should  be  begun 
in  small  doses,  which  are  to  be  increased  up  to  the  limit  of  toleration, 
and  there  maintained  for  weeks  or  months.  Phosphorus  is  said  to 
have  proved  useful : there  is  no  objection  to  trying  the  iodides  and 
cod-liver  oil.  Spontaneous  changes,  similar  to  those  observed  in 
leucocythsemia,  also  occur  here. 

Melaislemia. 

This  condition  occurs  only  in  connection  with  chronic  malarial  poi- 
soning, extensive  melano-sarcoma,  and,  rarely,  Addison  s disease. 
The  former  demands  energetic  appropriate  treatment ; the  two  latter 
beyond  the  reach  of  remedies. 

1 Am.  Journ.  Med.  Sciences,  1889. 
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HiEMOGLOBIN^IMIA. 

Whenever  destructive  action  is  exerted  on  the  red  blood-corpuscles, 
more  or  less  of  their  haemoglobin  is  set  free,  and  mild  degrees  of 
lisemoglobinaemia  thus  probably  accompany  many  cases  of  the  different 
forms  of  primary  and  secondary  anaemia.  But  in  these  cases  the 
amount  of  free  haemoglobin  is  so  small,  or  it  undergoes  such  changes, 
perhaps  into  bilirubin  or  other  substances,  that  it  neithei  appieciabb 
colors  the  blood-serum  nor  escapes  from  the  organism  through  the 
kidneys,  giving  rise  to  haemoglobinuria.  These  mild  degrees  do  not 
concern  us  here,  and  it  is  proposed  to  consider  under  this  head  only 
those  cases  in  which  the  existence  of  haemoglobinuria  reveals  the 
cythaemolysis. 

There  is  one  great  class  of  cases  in  which  the  blood-destruction 
is  wrought  within  the  blood-vessels  themselves — in  which  the  haemo- 
globinuria is  clearly  of  systemic  origin  and  a purely  secondary  mani- 
festation. This  class  includes  those  cases  which  are  traceable  to  the 
absorption  into  the  blood  of  such  chemical  substances  as  sulphuric, 
muriatic,  carbolic,  and  pyrogallic  acids,  chlorate  of  potassium,  naph- 
thol,  nitro-benzol,  arseniuretted  hydrogen,  and  the  like.  The  symptom 
also  occurs  in  rare  cases  of  the  acute  infectious  diseases,  as  diphtheria, 
scarlet  fever,  and  typhoid  fever.  It  has  been  noted  in  connection  with 
severe  burns  of  the  skin  and  sunstroke.  Transfusion  of  the  blood  of 
another  species  of  animal  produces  it.  It  is  said  to  have  been  seen 
in  the  course  of  diseases  characterized  by  haemorrhage — scurvy  and 
purpura  for  instance — though  hsematuria  is  here  the  rule.  Finally,  it 
is  a prominent  symptom  in  that  peculiar  and  rapidly  fatal  infectious 
process  in  newborn  children,  marked  furthermore  by  cyanosis  and 
icterus,  to  which  Winckel’s  name  has  been  attached,  though  W. 
S.  Bigelow1  published  in  1875  a full  and  accurate  account  of  an 
outbreak  which  occurred  in  the  Boston  Lying-in  Hospital  during 
that  year,  thus  antedating  Winckel 2 four  years. 

In  all  of  these  conditions  the  treatment  of  the  hsemoglobinsemia  is 
that  of  the  special  cause  which  provokes  it  in  each  particular  case,  as 
far  as  this  is  possible. 

But  there  remains  a class  of  cases  of  great  interest  to  which  the 
name  “ paroxysmal  hsemoglobinuria  ” has  been  given.  The  general 
opinion  is  that  in  these  the  hsemoglobinuria  is  a manifestation  of 
hsemoglobinsemia,  certainly  in  a great  majority  of  cases,  though 
Hayem3  and  Robin4  maintain  that  the  cythsemolysis  is  not  systemic 
in  these  cases,  but  occurs  only  in  the  kidneys.  If  this  view  is  correct, 
or  in  so  far  as  it  is  correct,  the  consideration  of  the  paroxysmal  form 

1 Bouton  Medical  and  Surgical  Journal,  xcii.  p.  277. 

2 Deutsche  mcd.  Wochcns.,  1879. 

8 La  Semainc  mcd.,  1889,  Feb.  24.  4 Ibid.,  May  19,  1889. 
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comes  under  the  head  of  diseases  of  the  kidney  rather  than  of  the 
blood.  It  seems  probable  that  both  sides  are  right,  some  cases  being 
systemic,  some  renal. 

The  chronic  infectious  diseases,  syphilis  and  malaria,  seem  to  under- 
lie a certain  proportion  of  the  paroxysmal  cases,  and  evidence  as  to  the 
existence  of  these  affections  should  always  be  sought  for  as  a guide  to 
treatment.  But  in  many  cases  no  definite  constitutional  taint  can  be 
made  out,  the  two  chief  antecedents  being  exposure  to  cold  and  walltiny 
exercise.  Striking  cases  are  reported  in  which  all  other  forms  of  exer- 
cise were  perfectly  well  tolerated ; but  walking,  not  otherwise  shown  to 
be  excessive,  was  followed  by  hemoglobinuria,  with  or  without  pain  in 
the  back.  It  would  seem  that  there  must  be  some  relationship  between 
hemoglobinuria  and  Raynaud’s  disease.  Raynaud  himself  does  not 
speak  of  having  seen  the  association,  but  others  have,  and  in  a number 
of  cases  altogether  too  large  to  be  attributable  to  coincidence  alone. 
And  yet  there  are  striking  points  of  difference ; for  instance,  hsemo- 
globinuria  is  comparatively  rare  in  females,  while  women  seem  much 
more  liable  to  Raynaud’s  disease. 

The  treatment  of  paroxysmal  hemoglobinuria  falls  naturally  into 
two  divisions — that  of  the  attacks  and  that  of  the  prevention  of  their 
recurrence.  Fortunately,  the  malady  is  very  rarely  fatal.  During  an 
attack  warmth  is  the  prime  essential,  and  if  there  is  marked  general 
disturbance  with  fever,  the  patient  is  not  unwilling  to  seek  it  in  bed  with 
hot  bottles.  If  pain  in  the  back  is  prominent,  a poultice,  to  which 
mustard  may  be  added  with  advantage,  dry  cups,  or  even  an  anodyne, 
are  indicated.  The  late  Dr.  Druitt  of  London  found  hyoscyamus 
efficacious  against  this  symptom  in  his  own  case.  Even  in  cases  with- 
out notable  constitutional  disturbance  it  is  wise  to  insist  on  bed  as  soon 
as  an  attack  appears  or  threatens. 

The  prevention  of  recurrences  is  to  be  attempted  by  great  care  in 
avoiding  exposure  to  cold,  especially  during  the  early  hours  of  the  day, 
when  experience  shows  that  the  attacks  are  most  liable  to  come  on.  A 
hot  drink  should  be  taken  before  rising,  and  frequent  meals  should  be 
taken  in  order  to  guard  against  exhaustion  from  lack  of  food.  These 
precautions  are  the  more  necessary  if  arduous  or  unaccustomed  work  is 
to  be  undertaken  during  the  day.  It  may  be  necessary  to  remain  in 
the  house  throughout  or  during  much  of  the  winter,  if  refuge  cannot 
be  taken  in  a warm  climate.  Dr.  Druitt  found  much  benefit  from 
wintering  in  Madras.  The  clothing  should  be  chosen  with  special 
reference  to  warding  off  chill.  Barlow  and  Ralfc  endeavor  to  accustom 
their  luemoglobinuric  patients  to  water  gradually  lowered  in  tempera- 
ture, apparently  without  very  gratifying  results.  It  seems  to  be  safer 
to  abstain  from  alcoholic  drinks  and  articles  containing  oxalic  acid,  and 
to  be  cautious  in  the  use  of  asparagus,  tea,  coffee,  and  spices. 
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In  short,  a sufferer  should  give  intelligent  study  to  his  own  case, 
that  he  may  ascertain  and  avoid  as  far  as  he  can  those  exciting  causes 
which  operate  on  him.  He  may  then  hold  his  disease  largely  in  abey- 
ance if  he  cannot  master  it  entirely.  Quinine  in  large  doses  seems  to 
be  the  best  single  drug,  and  should  be  tried  faithfully  even  in  cases 
without  malarial  history  or  exposure.  If  it  fails,  arsenic  or  Warburg’s 
tincture  may  be  used.  Pampoukis  and  Chomatianos 1 of  Athens  cite  a 
number  of  cases  in  which  lisemoglobinuria  was  caused  by  quinine,  espe- 
cially the  sulphate,  in  doses  of  eight  grains  or  upward.  Other  salts  of 
quinine  and  derivatives  of  cinchona-bark  also  produced  the  symptom  of 
pain  in  the  back  in  these  cases,  though  larger  doses  were  required. 
But  cinchonine  in  doses  of  30  grains,  and  quinquinia  in  large  doses, 
proved  innocent.  These  observers  make  a sharp  distinction  between 
these  cases  and  those  of  malarial  hsemoglobinuria,  in  which  the  symp- 
tom yields  to  quinine,  and  recommend  the  use  of  cinchonine  or  anti- 
pyrine  in  their  treatment.  Any  evidence  of  syphilis  calls  loudly  for 
specific  treatment.  If  there  is  any  resultant  anaemia,  iron  should  cer- 
tainly be  given.  Astringents  do  not  hold  out  much  hope  of  useful- 
ness, the  essence  of  the  trouble  lying  in  destructive  action  on  the  red 
blood-corpuscles  by  some  cause  still  unknown  to  us,  but  promoted  more 
by  exposure  to  cold  than  by  any  other  one  thing. 

Addison’s  Disease. 

If  the  diagnosis  is  correct,  the  most  that  can  be  expected  from  treat- 
ment is  possibly  palliation  and  the  prolongation  of  an  unenviable  exist- 
ance  as  comfortably  as  possible.  This  means  rest,  alimentation,  fresh 
air,  and  a purely  symptomatic  medication.  The  liability  to  suddenly 
fatal  syncope  is  to  be  borne  in  mind,  and  alcoholic  stimulants  are  to  be 
given  freely  during  the  attacks  of  great  weakness  which  are  not  un- 
common. 

Hemophilia. 

The  well-known  hereditary  character  of  this  highly  interesting  con- 
stitutional affection  suggests  at  once  abstention  from  marriage  by  those 
subject  to  it,  particularly  by  females,  who  are  notoriously  less  likely  to 
manifest  the  vice,  though  they  are  far  more  likely  to  transmit  it  to 
their  descendants,  than  are  males.  Celibacy  is  probably  not  attainable 
by  legislative  enactment,  and  we  must  rely  on  voluntary  action  initi- 
ated and  supported  by  medical  authority.  “ At  Tenna  in  the  Orisons,” 
we  find  in  Fagge’s  Practice,  “ there  were  until  lately  two  families,  not 
known  to  be  related  to  one  another,  in  which  the  disease  had  been 
known  to  exist  for  a century.  In  1855,  the  females  of  those  families 
determined  to  renounce  marriage,  and  in  1879  Immermann  was  able 
to  state,  on  the  authority  of  Dr.  Ilorsli  of  Tusis,  that  there  was  no 

1 Profjrh  medicate,  July  7,  1S89. 
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longer  a well-marked  example  of  haemophilia  in  the  village.”  So 
much  for  prophylaxis  in  the  broad  sense. 

Jenner  thinks  that  haemophilia  involves  a tendency  to  plethora  of 
the  smaller  vessels,  and  therefore  recommends  a light  diet  with  but 
little  red  meat,  and  gentle  purgation  at  stated  intervals  of  a week  or 
so.  Legg  thinks  that  after  taking  iron  bleeding  is  less  likely  to  occur, 
and  to  be  less  profuse  if  it  does  set  in.  A warm,  dry  climate  is  said 
to  be  of  service.  Those  who  are  known  to  be  “ bleeders  ” should  so 
govern  their  lives  and  select  their  occupation  as  to  involve  the  least 
possible  risk  of  blows  and  injuries.  No  surgical  operation  should  be 
undertaken  on  them,  not  even  the  extraction  of  a tooth,  unless  it  is 
absolutely  indispensable ; and  then  every  conceivable  precaution  against 
haemorrhage  is  to  be  taken  until  the  healing  process  is  quite  complete, 
inasmuch  as  the  recent  thin  cicatrix  may  reopen.  Subcutaneous  and 
deep  extravasations,  whether  the  result  of  injury  or  spontaneous,  it  is 
wise  to  let  alone : sometimes  they  suppurate,  but  usually  undergo 
absorption. 

If  bleeding  has  started,  the  usual  measures  for  its  arrest  should  be 
promptly  instituted,  carried  out  to  the  full,  and  continued  longer  than 
in  ordinary  persons.  At  the  same  time  ergot,  gallic  acid,  and  the  more 
astringent  iron  preparations  are  to  be  given  internally  in  large  doses, 
while  mild  purgation  may  be  brought  about  if  there  is  no  intestinal 
blood-loss.  The  sulphate  of  sodium  is  specially  recommended  for  the 
latter  purpose.  Haemorrhage  into  joints  is  to  be  treated  in  the  same 
way  as  if  it  occurred  under  other  conditions ; and  it  is  to  be  borne  in 
mind  that  synovitis  may  be  closely  simulated  by  articular  extravasa- 
tion, which  is  not  necessarily  preceded  by  trauma.  The  anaemia  and 
debility  following  profuse  bleeding  are  to  be  managed  on  general 
principles. 
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DISEASES  OF  THE  LIVER. 

The  liver  is  the  largest  glandular  organ  in  the  body,  and  is 
naturally  supposed  to  play  an  important  part  in  the  phenomena  of 
the  living  organism.  Just  what  this  part  is,  has  been  a subject  of 
much  speculation  and  experiment.  Until  recent  years  its  one  undoubted 
function  was  believed  to  be  the  secretion  of  bile.  Later,  we  learned 
that  within  the  liver  starch  was  converted  into  sugar,  and  the  function 
of  glycogenesis  was  added.  Undoubtedly,  this  organ  is  one  for  san- 
guinification,  while  certainly  it  is  the  seat  of  destruction  of  the  red- 
blood  corpuscles.  In  the  liver  we  have  long  known  that,  as  in  muscle 
and  other  structures,  a metabolism  of  albuminoid  substance  takes  place, 
and  urea  and  probably  uric  acid  are  formed.  In  fact,  at  one  time  it 
was  thought  that  all  urea  and  uric  acid  was  created  in  the  liver. 
Finally,  a very  important  office  has  been  given  to  the  liver;  that 
is,  the  function  of  destroying  or  creating  a barrier  to  poisons  that 
enter  the  portal  circulation  through  the  gastro-intestinal  tract  and 
vainly  attempt  to  pass  into  the  general  circulation.  The  secretion  of 
bile,  the  formation  of  glycogen,  the  formation  of  urea,  the  formation 
of  white  corpuscles,  and  the  destruction  and  excretion  of  poisons 
absorbed  from  the  intestines  are,  then,  physiological  offices  of  the 
liver. 

On  a priori  grounds  we  can  surmise  such  changes  in  the  working 
of  the  liver  as  would  cause  a state  of  discomfort,  local  or  general, 
which  we  would  call  disease,  and  because  the  functions  are  altered  we 
would  call  it  a functional  disease.  It  is  remarkable  how  little  we  know 
about  the  functional  diseases  of  glands  : consider,  for  instance,  how 
little  is  known  of  the  functional  diseases  of  the  salivary  glands.  And 
likewise  with  the  liver,  and  particularly  of  its  excretory  function. 
Indeed,  in  the  pathology  of  glands  we  are  almost  forced  to  conclude 
that  which  is  always  true,  but  not  obvious,  though  conceivable — i.  e. 
that  only  altered  function  and  altered  structure  go  hand  in  hand. 
Even  after  generations  of  wise  talk  we  grope  about.  “ Biliousness  )y 
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is  often  spoken  of,  “sluggish  liver”  or  “torpidity  of  the  liver”  writ- 
ten about,  “excess  of  bile”  or  “diminished  secretion  of  bile”  talked 
of.  When  we  think  of  the  functions  of  the  intestinal  tract,  the  part  the 
bile  plays  in  it,  and  how  the  bile  is  constantly  reabsorbed  by  the  por- 
tal vein  and  carried  back  to  the  liver,  only  to  be  discharged  again  in  a 
never-ending  round,  we  can  readily  appreciate  how  impossible  it  is  to 
give  a physiological  classification  of  functional  disorders  of  the  excre- 
tory apparatus  of  the  liver  which  would  tally  well  with  clinical  facts. 

From  the  works  of  Striimpell,  Fagge,  Pye-Smith,  Charcot,  and 
Jaccond,  representing  the  modern  state  of  medicine  in  three  countries, 
we  can  form  an  idea  of  the  difficulties.  Striimpell  does  not  write  a word 
of  such  disorders.  Pye-Smith  places  all  clinical  phenomena  probably 
due  to  functional  disorder  of  the  liver,  including  lithsemia,  under  bil- 
ious dyspepsia.  Charcot  follows  the  classification  of  Murchison,  while 
Jaccoud  in  his  work  on  Internal  Pathology  does  not  make  reference  to 
any  functional  disease. 

The  late  Dr.  Murchison  wrote  extensively  on  functional  disorders 
of  the  liver,  and  concluded  that  other  offices  of  the  liver  are  of  much 
higher  importance  than  the  secretion  or  excretion  of  bile,  while  dis- 
turbances of  that  function  are  of  minimum  importance,  if  recogniz- 
able at  all. 

Moreover,  when  it  is  remembered  how  intimately  associated,  physio- 
logically, are  the  functions  of  the  stomach,  duodenum,  pancreas,  and 
liver,  it  can  readily  be  seen  how  difficult  it  is  to  separate  clinically 
functional  disturbances  of  these  organs,  particularly  as  the  symptoms 
are  usually  very  similar. 

It  is  worth  while  remarking  that  a “ bilious  attack,”  in  the  parlance 
of  the  past,  is  now  considered  to  be  due  to  an  acute  dyspepsia  or  acute 
gastric  catarrh,  and  that  “ biliousness,”  characterized  by  furred  tongue, 
bitter  taste  in  the  mouth,  slow  digestion,  flatulency,  and  sluggish  bow- 
els with  pasty  stools,  is  due  to  chronic  gastric  catarrh,  to  both  of  which 
a slight  congestion  of  the  liver  may  be  added.  When  the  latter  is 
present  the  conjunct!  vse  are  muddy,  the  complexion  is  sallow,  and  the 
urine  loaded  with  urates,  while,  in  addition  to  the  above  symptoms, 
pain  in  the  right  hypochondrium  or  right  shoulder  corroborates  the 
idea  of  hepatic  derangement.  Disorders  of  the  other  functions  have 
expression  in  pronounced  derangements  which  are  written  over  the 
whole  body,  as  in  diabetes  and  lithiasis  or  rheumatism  and  gout. 

Of  disturbance  of  the  function  of  the  liver  last  mentioned,  but  little 
can  be  said.  Is  it  possible  that  in  certain  types  of  individuals  this 
function  may  be  in  abeyance,  and  thus  so-called  “ biliousness  ” arise  ? 
Are  the  persons  who  are  susceptible  to  certain  foods  made  so  because 
this  function  is  not  active?  Many  individuals  cannot  drink  milk  or 
eat  eggs  or  take  certain  fish.  Perhaps  some  such  poison  as  a peptone 
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which  should  have  been  destroyed  enters  the  circulation  in  the  liver,  and 
it  may  be  that  poisons  for  this  reason  act  more  violently  at  one  time 
than  at  another. 

Notwithstanding  a warranted  scepticism  regarding  functional  disor- 
der of  the  bile-secretion,  the  state  just  spoken  of,  “ Biliousness,”  will 
be  treated  of  in  this  paper.  Disturbances  of  the  other  functions,  glyco- 
genesis  and  urea-formation,  will  be  treated  of  in  the  proper  sections  on 
Diabetes  and  Lithacmia. 

In  common  with  glands  in  general,  the  liver  is  made  up  of  its 
special  cells  and  a vascular  network  woven  together  by  connective 
tissue,  and  of  channels  or  ducts  to  discharge  the  products  of  excretion. 
The  large  size  of  the  glands  increases  in  importance  the  size  and  func- 
tion of  the  ducts,  so  that  morbid  changes  in  them  are  a frequent  and 
serious  element  in  the  pathology  of  the  organ.  Morbid  processes, 
therefore,  may  be  limited  to  the  cells,  to  the  vessels,  to  the  connective 
tissue,  or  to  the  tubes  themselves.  Structural  alterations  of  the  gland 
do  not  differ  from  like  alterations  in  other  organs,  and  hence,  singly  or 
combined,  morbid  processes  of  degeneration,  of  congestion,  and  of  inflam- 
mation may  occur.  By  accident  of  situation  the  liver  is  covered  with 
peritoneum.  This  is  not,  strictly  speaking,  a part  of  the  organ,  and 
hence  diseases  of  the  membrane  are  properly  included  among  peritoneal 
affections. 

The  hepatic  cells  may  be  the  seat  of  cloudy  swelling  or  parenchy- 
matous degeneration  or  fatty  degeneration,  the  connective  tissue  the 
seat  of  inflammation,  and  the  vessels  the  seat  of  congestion  and  amyloid 
degeneration.  The  processes  in  the  respective  parts  may  be  either  acute 
or  chronic.  In  addition,  the  vessels  may  be  the  seat  of  embolic  or 
thrombotic  processes,  simple  or  infectious,  followed  by  the  train  of  mor- 
bid changes  wont  to  arise  under  such  circumstances ; hence  abscesses 
and  infarctions  occur.  Intimately  connected  as  all  are,  morbid  processes 
in  either  one  of  the  structural  components  soon  invade  or  deleteriously 
involve  the  other.  Sharp  lines  of  demarcation  of  processes  cannot  be 
drawn,  and  congestions,  degenerations,  and  inflammations  exist  together 
frequently.  Moreover,  the  organ  is  a nucleus  for  parasitic  diseases, 
chief  of  which  is  the  echinococcus  which  leads  to  the  formation  of 
hydatid  cysts. 

The  channels  of  excretion,  as  before  intimated,  are  so  large  that 
morbid  processes  arise  in  them  independently  of  the  secretory  substance 
proper.  Made  up  of  epithelial  structure  and  of  connective  tissue, 
nourished  by  a generous  blood-supply,  degenerations,  congestions,  and 
inflammations  would  naturally  be  expected,  and  indeed  do  arise.  More- 
over, the  epithelial  structure  of  the  tubules,  subjected  frequently  to 
irritation,  invites  the  development  of  inflammation  characteristic  of 
mucous  surfaces,  and  of  new  formations,  as  cancer,  just  as  the  lvm- 
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phatics  and  blood-vessels  gape  wide  for  stray  cells  from  distant  morbid 
areas  of  sarcomatous  change.  In  a gross  sense,  when  compared  to  the 
delicate  processes  first  mentioned,  such  further  change  may  arise  as 
would  lead  to  narrowing  or  complete  closure  of  the  channels,  for  the 
outflow  of  the  bile  is  obstructed  in  its  course,  causing  many  ulterior 
results.  The  free  outflow  of  bile  may  be  interfered  with,  and  it  then 
becomes  more  concentrated,  and  finally  gall-stones  are  formed. 

From  the  foregoing  summary  we  can  readily  appreciate  the  mor- 
bid states  of  the  liver  that  require  the  attention  of  the  therapeutist. 
In  this  essay  the  management  of  the  following  diseases,  in  the  order 
indicated,  will  be  discussed  : 

Functional  Disorders. 

“ Biliousness .” 

Organic  Diseases. 

OF  THE  CELLS. 

The  Degenerations. 

Fatty. 

OF  THE  VESSELS. 

The  Congestions. 

Active. 


Amyloid  disease. 

OF  THE  CONNECTIVE  TISSUE. 

The  Inflammations. 

Acute  diffused  hepatitis 
(acute  yellow  atrophy). 

Acute  localized  hepatitis  (abscess),  | 


Chronic  hepatitis. 

C Alcoholic, 

(Cirrhosis,  < Hypertrophic, 
l Secondary. 

Leukaemia. 

Syphilitic  hepatitis.) 
Tuberculosis. 


Emboli  and  thrombi,  as  in  (1 ) multiple  abscess ; 

(2)  thrombosis  of  portal  vein,  with 
occlusion  or  inflammation. 


HYDATID  CYST  OF  THE  LIVER. 
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Inflammations. 

Acute  catarrhal  inflammation. 

Acute  purulent  inflammation. 

Chronic  catarrhal  inflammation. 

Adhesive  inflammation  of  the  duct. 

Occlusion  of  the  ducts. 

Carcinoma. 

Gall-stones  and  their  consequences. 

DISEASES  OF  THE  GALL-BLADDER. 

Inflammations. 

Acute. 

Chronic,  with  enlargement. 

It  is  not  idle  for  the  therapeutist  to  contemplate  the  functional 
derangements  or  organic  processes  that  are  possible  in  this  or  any 
other  organ ; for,  on  the  one  hand,  he  at  once  learns  how  limited 
are  the  resources  derived  from  the  Pharmacopoeia  for  the  cure  of 
liver  diseases,  while  upon  the  other  he  knows,  from  such  knowledge, 
how  the  application  of  such  remedial  powers  as  removal  of  the  cause 
of  a given  disease  and  attention  to  hygiene,  including  regulation  of 
diet,  habits,  exercise,  bathing,  clothing,  physical  and  mental  labor,  are 
powerful  and  essential  factors  for  good,  while  the  effects  of  climatic  and 
balneological  therapeutics  are  readily  appreciated.  This  is  particularly 
true  with  liver  diseases,  for  in  these  the  causes  are  very  frequently  pre- 
ventable or  controllable.  Furthermore,  hepatic  disease,  once  developed, 
is  often  controlled  by  properly  regulating  the  work  of  the  economy  and 
its  varied  organs  to  suit  the  changed  structures.  The  changed  liver 
must  fit  into  a new  environment,  or  rather  an  environment  within  the 
body  must  be  created  for  the  diseased  organ.  Harmony  of  function 
must  be  established  throughout  the  system. 

This  can  be  done  by  regulating  the  physiological  action  of  the 
liver.  We  must  not  be  satisfied  with  securing  such  small  gain,  how- 
ever. The  entire  organism  must  be  treated — treated,  not  by  drugs,  but 
by  means  more  powerful  and  more  permanent.  The  plane  of  health 
must  be  raised  by  measures  spoken  of  in  the  preceding  paragraph.  As 
a step  in  the  right  direction  the  various  functions  of  the  hepatic  gland 
must  be  stimulated  or  repressed  by  proper  diet.  Usually  repression  or 
restriction  of  functional  acts  is  necessary ; the  organ  must  be  relieved 
of  work.  Hence  certain  classes  of  foods  that  are  transformed  or  broken 
up  in  the  liver,  or  that  are  acted  upon  by  the  bile,  are  to  be  excluded. 
The  vascularity  of  the  organ  and  the  movements  of  the  fluid  contents 
of  the  tubes  must  be  properly  regulated.  The  use  of  proper  food,  exer- 
cise, clothing,  and  bathing  attains  this  end.  A high  degree  of  general 
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health  must  be  secured;  and  the  methods  previously  indicated  in  Vol- 
ume I.  of  this  System  to  attain  this  end  require  application  in  all 
forms  of  hepatic  disease.  They  will  be  discussed,  therefore,  in  a gen- 
eral manner  before  individual  diseases  are  treated. 

In  the  same  general  manner  a few  paragraphs  will  be  devoted  to 
the  action  of  drugs  in  liver  affections  and  the  mode  of  administration 
of  these  remedies. 

Symptoms  common  to  many  varieties  of  hepatic  disease  will  be  dis- 
cussed, and  the  treatment  of  them  as  far  as  they  do  not  appertain  to 
special  diseases  will  be  detailed.  Thus  jaundice  is  common  to  many 
diseases.  It  is  a symptom  with  symptoms.  Space  will  be  spared  by 
devoting  some  remarks  to  it,  as  well  as  other  symptoms,  in  a separate 
section.  In  like  manner  ascites  and  gastro-intestinal  congestions  will 
be  treated. 

Diet  in  Liver  Diseases. — Much  can  be  accomplished  by  carefully 
regulating  the  diet  in  both  functional  and  organic  diseases  of  the  liver. 
In  the  first  place,  the  amount  of  such  foods  as  are  utilized  by  the  liver 
in  the  performance  of  its  functions  must  be  controlled,  and  for  this 
reason  sugars,  starches,  and  fats  are  prohibited  or  curtailed  in  amount. 
Second,  the  use  of  preparations  of  food  which  are  not  stimulating  must 
be  enjoined.  Richly-prepared  foods — curries,  pastries,  soups  highly 
seasoned — spices,  and  stimulating  dishes  generally  must  be  excluded. 
Foods  prepared  in  fatty  substances  are  not  admissible,  and  likewise  all 
dishes  made  with  sugar  must  be  excluded.  Usually,  a certain  amount 
of  starchy  food  may  be  allowed  if  it  is  properly  prepared ; thus  pastries 
and  bread  freshly  made  are  not  to  be  used ; but,  unless  a very  rigid 
diet  is  necessary,  bread  stale  or  toasted  may  be  allowed  in  smaller 
quantities  than  usual.  Saccharine  articles  of  diet  must  be  particularly 
excluded,  not  only  because  the  liver  is  relieved  of  work,  but  especially 
because  of  fermentation  due  to  intestinal  dyspepsia,  which  almost 
certainly  accompanies  hepatic  disorders. 

In  the  later  stages  of  organic  hepatic  disease  and  in  advanced  con- 
gestion red  meat  should  not  be  allowed,  but  white  meats  and  game  are 
admissible.  Fish  and  oysters  can  always  be  used,  except  salmon,  eel, 
and  other  fish  of  an  oily  nature.  Eggs  and  milk,  and  preparations  of 
each,  are  proper  if  they  agree  with  the  patient,  but  some  persons,  on 
account  of  idiosyncrasy,  find  it  difficult  to  take  them.  Often  under 
these  circumstances  milk,  which  otherwise  causes  so-called  “ biliousness,” 
may  be  used  if  it  is  sterilized  or  if  it  has  previously  been  peptonized. 
It  also  may  be  more  suitable  to  a patient  if  administered  hot — not 
boiled,  but  scalded,  and  with  a little  salt  added.  Alkalies  added  to  the 
milk  render  it  less  disagreeable  at  times.  Lime-water,  or  bicarbonate 
of  sodium,  or  a carbonated  alkaline  water,  such  as  Vichy,  removes  the 
unpleasant  taste  that  many  patients  complain  of  and  renders  the  milk 
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more  readily  assimilated.  In  place  of  milk,  whey  or  buttermilk  may  be 
used ; the  slight  acidity  of  the  latter  is  very  agreeable  to  some  patients, 
and  both  appear  to  be  of  advantage  if  a diuretic  effect  is  required. 
Nourishment  may  be  sustained  by  koumyss  and  other  artificially  pre- 
pared forms  of  milk.  To  bridge  over  a critical  period  malted  milk 
may  be  employed,  or  condensed  milk  will  stand  in  good  service.  The 
latter  may  be  flavored  with  weak  infusions  of  tea  or  cocoa  to  make  it 
more  palatable. 

While  sugars  and  starches  are  to  be  excluded  in  hepatic  disorders, 
and  beaus,  potatoes,  peas,  and  other  legumes  forbidden,  for  a time  at 
least;  fresh  vegetables  generally  may  be  used.  Lettuce,  if  not  dressed 
in  oil,  celery,  spinach,  tomato,  squash,  pumpkin,  oyster-plant,  and  the 
like,  are  vegetables  from  which  a number  of  palatable  and  serviceable 
dishes  may  be  made. 

In  the  selection  of  food  the  dictum  of  the  late  Professor  Flint  must 
be  observed.  The  appetite  and  common  sense  are  to  be  consulted.  It 
is  never  to  be  forgotten  that  most  serious  results  may  ensue  from  con- 
tinuing a strictly  exclusive  diet  too  long.  The  effect  of  a rigid  diet  on 
the  stomach  and  the  general  system  must  be  noted  carefully.  In  every 
case  a return  to  a general  diet  is  necessary.  Some  of  the  most  severe 
cases  of  functional  gastric  disorder  arise  from  a too  restricted  dietary. 

Ale,  porter,  and  beer  should  not  be  used.  All  sweet  wines  must  be 
interdicted.  Acid  wines  alone  are  advisable  if  a stimulant  is  actually 
required,  and  some  of  the  more  acid  clarets  or  the  Rhine  wines  may 
be  used.  Champagne,  madeira,  port,  and  sherry  must  be  prohibited. 
Coffee  should  almost  always  be  forbidden ; it  may  be  used  sparingly 
provided  the  state  of  the  gastric  functions  do  not  contraindicate  it. 
Preparations  of  cocoa,  if  free  from  the  oily  substance  that  so  usually 
accompanies  them,  may  be  given. 

While  a selection  of  proper  diet  is  necessary,  it  is  also  well  to  insist 
upon  proper  methods  of  eating.  Food  should  not  be  taken  when  the 
body  is  fatigued.  If  at  the  usual  time  for  a meal  the  patient  feels  ex- 
hausted, fifteen  minutes*  or  a half  hour’s  rest  in  the  recumbent  posture 
should  be  insisted  upon  before  partaking  of  food.  At  the  time  of  rest- 
ing a plate  of  light  soup  may  be  given.  The  acts  of  mastication  should 
be  performed  properly,  and  this  must  be  particularly  insisted  upon  if 
some  starchy  food  is  allowed.  If  the  patient  cannot  masticate  prop- 
erly on  account  of  bad  teeth,  these  should  be  attended  to  at  once.  Food 
should  be  eaten  slowly  and  mixed  with  only  a moderate  amount  of 
fluids.  In  certain  forms  of  liver  disease,  to  be  spoken  of  later,  fluids 
must  be  excluded  almost  entirely.  It  is  often  necessary  to  administer 
the  food  frequently,  and  indeed  in  congestion  of  the  liver  and  extensive 
organic  disease  it  is  much  better  to  give  food  four  or  five  times,  rather 
than  three  times,  a day. 
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Exercise. — An  out-door  life  and  exercise  within  reasonable  limits 
are  of  the  greatest  importance  in  the  management  of  liver  disease. 
Such  exercise  as  will  contribute  to  the  general  health  is  advised,  as  well 
as  exercise  which  stimulates  the  abdominal  circulation.  It  is  particu- 
larly necessary  to  those  who  are  leading  a sedentary  life  or  occupation. 
The  exercise  should  not  be  violent,  and  it  should  develop  the  muscles 
of  respiration  as  well  as  the  abdominal  muscles.  This  is  quite  neces- 
sary, for  when  the  respiratory  acts  are  complete  circulation  is  more 
active  in  the  liver.  Of  forms  of  exercise  for  increasing  the  abdomi- 
nal circulation  horseback  riding  and  rowing  are  the  best.  Walking 
is  not  so  good.  Half  an  hour  of  either  of  the  former  is  of  more 
service  than  two  hours  of  the  latter.  If  exercise  cannot  be  secured 
in  the  open  air,  gymnastics  may  be  resorted  to,  and  special  training 
of  the  muscles  just  indicated  is  necessary.  Massage  must  be  pre- 
scribed for  those  who  are  unable  to  go  about  or  take  exercise  as  they 
should.  The  object  of  massage  is  more  particularly  to  develop  the 
muscles,  to  increase  the  functions  of  the  skin,  and,  in  certain  forms  of 
disease,  notably  functional  disorders  with  constipation,  the  congestions 
of  sedentary  life,  and  the  fat  liver  of  the  obese,  to  stimulate  the  cir- 
culation in  the  abdomen. 

Climate. — The  climate  selected  for  invalids  suffering  from  liver 
disease  should  be  stimulating  and  tonic  in  character.  The  mountains 
of  Switzerland  are  usually  selected  by  the  physicians  of  Carlsbad  and 
other  springs  in  Germany  for  patients  to  resort  to  in  order  to  complete 
a cure.  Residence  by  the  sea  is  of  benefit  to  many. 

In  the  United  States  country  life  generally  answers,  and  Northern 
New  England  and  Northern  New  York  furnish  an  abundance  of  places 
where  the  summers  can  be  spent  profitably.  The  robust  who  suffer 
from  functional  liver  disorder  do  well  camping  out.  A summer  on  the 
Plains,  in  the  woods  of  the  Adirondacks,  or  in  Northern  Canada  changes 
almost  entirely  the  physical  condition  and  mental  state  of  a man  who 
by  sedentary  life  and  prolonged  application  has  become  a physical 
wreck.  The  winter  months  could  be  profitably  spent  in  the  southern 
and  south-western  parts  of  the  United  States.  It  is  essential  to  re- 
member that  an  out-door  life  with  exercise  is  necessary  for  success  in 
the  treatment  of  properly  selected  cases  of  liver  disease. 

Of  course  diseases  of  the  liver  which  arise  on  account  of  climatic 
influences  require  change  to  other  countries.  The  Englishman  in 
India  must  return  home,  and  patients  in  insalubrious  climates  must 
promptly  leave  if  hepatic  disease  arise.  Non-malarious  districts  must 
be  selected  by  persons  in  whom  liver  disease  has  originated  on  account 
of  malaria. 

Clothing-. — The  clothing  should  always  be  warm  and  its  weight 
graduated  to  the  temperature ; woollens  should  be  used  and  the  extremi- 
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ties  be  well  protected.  Every  one  who  by  occupation  or  residence  is 
liable  to  congestion  of  the  liver  should  have  the  hepatic  region  and 
abdomen  protected  by  wearing  a heavy  flannel  bandage.  Heavy  boots 
should  always  be  worn.  The  habit  of  wearing  slippers  should  be 
corrected. 

Bathing-. — General  baths,  cold  sponge-baths,  or  douches  should  be 
insisted  upon  in  order  to  keep  up  the  action  of  the  skin,  as  well  as  for 
their  tonic  effect.  The  cold  shower-bath,  followed  by  a brisk  rubbing, 
or  a plunge  in  a tub  of  cold  water,  with  rubbing  afterward,  providing 
reaction  always  takes  place,  will  ensure  healthy  action  of  the  skin  and 
give  general  tone  to  the  patient.  Such  baths  are  particularly  necessary 
in  patients  of  sedentary  occupation,  who  lack  opportunities  for  acquiring 
tone  and  keeping  up  that  state  of  the  system  which  attends  high  health. 
Sea-bathing  with  the  usual  precautions  will  be  of  great  value  to  broken- 
down  subjects. 

Medicated  baths  are  used  for  chronic  diseases  of  the  liver.  The 
acid  bath  is  the  one  most  frequently  employed.  Eight  ounces  of  nitro- 
hydrochloric  acid  are  mixed  with  each  gallon  of  water  at  98°  F.  The 
same  solution  may  be  applied  as  a compress.  A flannel  roller  about  a 
foot  wide  and  long  enough  to  go  twice  around  the  body  is  saturated  in  the 
acidulated  water,  wrung  out  thoroughly,  and  wrapped  around  the  region 
of  the  liver.  It  should  be  covered  with  a piece  of  oiled  silk  slightly 
broader  than  the  flannel,  and  may  be  worn  several  days  or  until  de- 
cided irritation  of  the  skin  is  produced.  It  should  be  changed  every 
night.  If  an  acid  bath  is  given,  the  vessel  must  be  of  wood,  earth- 
enware, or  porcelain. 

Hot  baths  are  prescribed  at  many  of  the  springs  where  the  waters 
are  taken  for  liver  disease  At  home  the  general  hot  bath  relieves  the 
pain  of  hepatic  colic  and  aids  the  passage  of  the  gall-stone.  In  con- 
gestion of  the  liver  the  hot  bath,  with  good  rubbing  afterward,  is 
of  great  service.  The  enlarged,  congested  liver  after  catarrhal  jaun- 
dice is  reduced  by  baths.  The  sitz-bath  is  of  value  for  the  relief  of 
abdominal  plethora.  At  Carlsbad  peat-  or  mud-baths  are  used  for 
the  same  purpose.  After  each  hot  bath  the  patient  should  rest  for  two 
hours.  The  bath  should  not  be  taken  until  one  and  a half  hours  after 
a full  meal,  and  not  after  violent  exercise  or  great  mental  excitement : 
the  morning  hours  are  the  best.  The  bath  may  be  taken  on  retiring, 
although  additional  rest  is  not  secured.  The  water  should  usually  be 
at  a temperature  of  90°  to  95°  F.,  but  it  may  be  raised  to  100°. 

Hot  baths  arc  weakening,  and  should  be  taken  only  two  or  three 
times  a week.  If  congestion  of  the  brain,  as  evidenced  by  giddiness, 
noise  in  the  ears,  or  pain  in  the  head,  occurs,  the  patient  should  not 
take  them. 

Hie  baths  may  be  medicated,  although  the  value  of  the  medication 
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is  doubtful.  Carlsbad  Sprudel  salt  added  to  the  water  may  be  of  ser- 
vice, or  bicarbonate  of  sodium  may  be  used.  For  stimulating  purposes 
common  or  rock  salt  may  be  added  to  the  water. 

Vapor-baths  and  douches  arc  often  very  useful.  Douches  or 
“ needle  ”-batlis,  or  alternating  hot  and  cold  douches  played  on  the 
liver,  are  local  stimulants  of  value.  The  Turkish  bath  may  be  used 
by  the  robust.  In  jaundice  it  aids  in  removing  the  discoloration  of 
the  skin. 

Residence. — Persons  in  whom  there  is  a tendency  to,  or  who  are 
the  victims  of,  diseases  of  the  liver  should  reside  in  a neighborhood  that 
is  dry.  The  house,  of  course,  should  be  supplied  with  all  sanitary 
comforts,  and  hence  the  drainage  should  be  of  the  best.  For  patients 
with  chronic  liver  disease  a house  that  is  exposed  to  the  sun  during 
the  most  of  the  day  and  sheltered  from  high  winds  is  of  course  the 
best,  and  to  the  house  a conservatory  or  sun-parlor  in  which  the 
patient  can  take  exercise  ought  to  be  attached. 

Occupation. — Of  course  a sedentary  occupation  for  those  who  are 
liable  to  attacks  of  biliousness,  so  called,  or  who  have  other  manifesta- 
tions of  disordered  hepatic  functions,  should  not  be  permitted.  If 
possible,  an  out-door  occupation  which  admits  of  change  of  pos- 
ture during  business  should  be  selected.  Often  one  which  involves 
horseback  riding  or  methods  of  locomotion  which  compel  exercise  of 
most  of  the  muscles  of  the  body  should  be  advised.  The  bicycle  has 
been  of  service  in  restoring  to  health  many  cases  of  congestion  of  the 
liver  or  of  fatty  liver  due  to  over-eating  and  sedentary  occupation. 

Occupations  which  compel  the  patient  to  be  constantly  nibbling  at 
rich  foods  and  condiments,  or  sipping  at  alcoholic  drinks,  are  to  be  con- 
demned. Some  individuals  who  are  exposed  to  sudden  and  marked 
changes  of  temperature  or  to  repeated  wetting  of  the  skin  are  there- 
by rendered  more  liable  to  hepatic  disorders.  Laborers  in  rolling- 
mills,  furnaces,  or  in  damp,  wet  places  belong  to  this  class. 

The  foregoing  are  simply  hints  at  occupations  that  are  disadvantage- 
ous. Often  in  individual  cases,  if  sought  for,  the  causal  relation  of 
occupation  to  disease  may  be  disclosed. 

Habits. — Luxurious  habits  must  be  dispensed  with.  In  the  pre- 
vention and  treatment  of  hepatic  disease  the  establishment  of  regular, 
systematic  habits  of  life  is  of  the  greatest  importance.  Proper  and 
fixed  hours  for  retiring  and  rising,  for  meals,  for  work,  for  rest,  for 
bathing  and  exercise,  must  be  secured.  If  coupled  with  proper  food, 
nothing  is  more  certain  to  produce  good  results  in  medicine  than  a 
regime  of  this  character. 
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Action  of  Drugs  on  the  Liver,  and  the  Method  of  their 

Administration. 

Drugs  which  act  on  the  liver  and  increase  the  flow  of  bile  are  known 
as  hepatic  stimulants ; if  they  diminish  the  flow  of  bile,  they  are  known 
as  hepatic  depressants.  Although  the  secretion  of  the  bile  is  increased 
by  hepatic  stimulants,  it  is  not  carried  out  of  the  system.  Drugs 
which  act  upon  the  intestine,  and  in  that  manner  remove  bile  from  the 
body,  are  known  as  cholagogues.  Therefore,  in  order  to  carry  off  bile 
from  the  body  very  thoroughly,  it  is  necessary  to  combine  an  hepatic 
stimulant  with  a cholagogue.  Any  active  purgative  is  an  hepatic 
depressant.  It  carries  away  bile  that  would  be  re-excreted  and  food  that 
would  help  to  make  bile. 

Hepatic  Stimulants. — Food  is  an  hepatic  stimulant.  After  a 
meal  the  flow  of  bile  is  rapidly  increased.  Some  classes  of  food 
appear  to  cause  this  increase  more  freely  than  others.  The  suc- 
culent vegetables,  as  spinach,  tomatoes,  the  cresses,  and  the  like,  are 
thought  to  have  such  an  effect,  and  should  be  included,  unless  other- 
wise objectionable,  in  any  regimen  which  attempts  to  increase  biliary 
secretion. 

Water  is  also  an  hepatic  stimulant.  Its  virtue  is  increased  if  taken 
hot,  and  also  if  taken  when  the  stomach  is  empty.  The  hot  water  is 
quickly  absorbed.  It  enters  the  portal  circulation  and  is  carried 
directly  to  the  liver.  The  pressure  in  the  blood-vessels  is  increased 
by  rapid  absorption  of  the  water,  and  the  pressure  on  the  bile-ducts  is 
also  increased ; hence  bile  which  is  present  is  carried  out  of  the  ducts 
more  rapidly,  and  practically  the  liver  is  washed  out.  If  to  the  hot 
water  some  saline  is  added  which  by  experiment  we  know  increases 
the  flow  of  bile,  the  effects  of  the  water  are  much  increased.  The  salts 
of  Carlsbad  (which  contain  a large  amount  of  phosphate  of  sodium), 
the  phosphate  of  sodium  alone,  or  any  of  the  alkalies  included  in  the 
list  of  drugs  when  administered  for  the  purpose  of  relieving  congestion, 
and  overcoming  stagnation  of  bile  or  cholelithiasis,  act  very  well. 
It  is  by  virtue  of  this  effect  that  springs  the  waters  of  which  are 
alkaline  and  charged  with  carbonic  acid  are  in  vogue  in  cases  of 
liver  disease.  No  one  can  doubt  the  effect  of  taking  the  waters  at 
one  of  the  popular  springs,  but  this  effect  is  much  increased  by  the 
strict  regimen  that  the  patient  follows  while  pursuing  the  treat- 
ment. The  springs  which  are  best  suited  for  cases  of  liver  disease 
are  those  of  Carlsbad,  Marienbad,  Kissingen  in  Germany,  and  Vichy 
and  Contrexeville  in  France,  and  in  this  country  Saratoga  and 
Bedford. 

Just  here  it  may  be  worth  while  to  speak  of  the  class  of  diseases 
benefited  at  these  resorts,  and  give  some  indication  which  will  be  of 
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value  to  the  clinician  who  wishes  to  send  patients  to  them.  The 
cases  that  are  most  benefited  by  springs,  such  as  those  of  Carlsbad,  are 
those  suffering  from  chronic  congestion  of  the  liver,  fatty  liver,  the  first 
stage  of  cirrhosis  of  the  liver,  and  cholelithiasis  or  gall-stones.  Amy- 
loid disease  of  the  liver,  if  associated  with  much  congestion  of  the 
abdominal  viscera,  may  be  improved  by  the  use  of  such  waters.  The 
use  of  the  waters  of  these  springs  is  contraindicated  in  any  of  these 
diseases  just  mentioned  if  they  are  accompanied  by  high  fever.  If 
there  is  also  the  simultaneous  occurrence  of  organic  disease  of  the 
brain  or  spinal  cord,  tuberculosis,  valvular  disease  of  the  heart,  or 
Bright’s  disease  of  the  kidney,  the  waters  should  not  be  taken.  Can- 
cer of  the  liver  and  malignant  tumors  generally  should  not  be  treated 
in  this  manner. 

It  must  be  remembered  that  patients  who  go  to  springs  for  relief 
must  not  expect  to  leave  the  “ cure  ” and  at  once  return  to  their  avoca- 
tions in  good  health.  This  is  particularly  true  when  the  waters  of  hot 
springs,  which  appear  to  be  the  best,  are  taken.  The  action  of  these 
waters  is  rather  weakening.  It  is  by  depletion  that  the  patient  is 
relieved.  It  is  necessary,  therefore,  to  complete  a cure  by  residence 
at  other  springs  which  are  more  tonic  or  by  rest  and  quiet  in  the 
mountains.  Patients  at  Carlsbad  usually  go  to  Switzerland,  or  they 
carry  out  a subsequent  course  of  treatment  in  a milder  degree  at 
springs  which  do  not  act  so  vigorously.  In  this  country  if  a patient 
has  been  benefited  by  the  waters  of  Saratoga  or  Bedford  or  the  Hot 
Springs  of  Arkansas,  it  is  well  that  he  should  go  to  the  seashore  for 
rest. 

It  has  been  stated  that  the  good  effects  of  the  waters  are  increased 
by  the  strictly  hygienic  life  which  the  patients  lead  at  certain  springs. 
It  is  unfortunate  that  in  this  country  the  springs  which  are  of  value 
for  the  relief  of  liver  diseases  as  well  as  other  complaints  are  used 
so  much  by  the  votaries  of  fashion.  The  many  distractions  that  exist 
at  these  places,  and  the  constant  catering  of  the  citizens  and  hotel  pro- 
prietors to  fashionable  people,  render  it  very  difficult  for  an  invalid 
to  carry  out  a systematic  plan  of  treatment.  It  is  to  be  hoped  that  in 
the  future  the  creation  of  a proper  sentiment  will  aid  in  changing 
these  resorts  into  their  proper  channels.  This  is  more  possible  each 
year,  for  with  the  increase  of  wealth  in  the  country  more  patients  will 
resort  to  the  springs  who  can  make  it  an  object  for  the  owners  to  cater 
to  them  and  their  needs.  The  broadening  of  therapeutic  methods  bv 
the  physicians  of  the  day  will  also  render  such  plans  of  treatment  more 
popular. 

Both  experimental  evidence  and  clinical  experience  show  that  the 
bile-secretion  is  increased  when  milk,  hot  water,  or  other  fluid  is  taken 
slowly.  Brunton  and  others  have  shown  that  the  act  of  sipping  is  a 
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stimulus  to  those  centres  which  control  arterial  pressure  and  the  heait 
itself.  Beyond  doubt,  sipping  water  with  exercise,  as  carried  out  at 
Carlsbad,  increases  the  secretion  of  bile.  It  increases  the  blood-pres- 
sure within  the  liver,  and  hence  the  bile-pressure.  Exercise  always 
helps  the  action  of  medicines  upon  the  liver.  Both  the  above 
-adjuncts  are  particularly  useful  in  connection  with  a carefully-planned 
regimen,  as  conducted  at  most  springs. 

It  has  been  thought  by  some  observers  that  medicaments  for  the 
liver  had  better  be  taken  in  large  quantities  of  water,  fasting,  in  order 
that  the  liver  may  be  promptly  acted  upon.  In  this  manner  Guitar  as 
and  Bruen  used  iodide  of  potassium  in  chronic  catarrhal  jaundice  in 
small  doses  in  a glass  of  hot  water  before  breakfast.  Other  drugs  may 
be  employed  in  a similar  manner. 

In  the  main,  our  empirical  knowledge,  derived  from  clinical  experi- 
ence, as  to  the  drugs  which  stimulate  the  liver  is  correct,  as  recent 
■experiments  by  Rutherford  and  Mignal,  and  by  Rohrig,  have  conobo- 
rated  this  knowledge.  In  one  or  two  instances  the  clinician  was  notably 
wrong.  It  was  formerly  thought  that  the  mild  chloride  of  mercury  was 
an  hepatic  stimulant  of  the  first  rank.  Its  administration  had  always 
been  followed  by  the  discharge  of  so-called  bile  and  by  relief  from  the 
bilious  symptoms.  It  was  proven  by  the  above-named  experimenteis 
that  such  is  not  the  case,  and  that  the  supposed  action  of  calomel  on 
the  liver  is  due  to  the  transformation  of  the  drug  into  the  bichloride 
of  mercury,  the  effect  produced  being  due  to  the  action  of  the  lattei  and 
the  purgative  effect  of  the  former.  In  this  way  calomel  is  an  hepatic 
stimulant  and  cholagogue,  and  without  doubt  is  more  efficient  in  small 
and  frequently  repeated  doses.  In  certain  states  to  which  the  term 
u biliousness  ” is  applied  it  is  the  best  drug  we  have.  It  is  also  an 
intestinal  antiseptic. 

The  following  classification  is  that  of  Rutherford,  and  by  it  the 
practitioner  can  at  a glance  see  the  armamentarium  with  which  he  can 
attack  hepatic  disorders : 


Powerful  hepatic  stimulants : 

Podophyllin, 

Aloes  in  large  doses, 

Colchicum  in  very  large  doses, 
Euonymin, 

Iridin, 

Sanguinarin, 

Ipecacuanha, 

Colocynth  in  large  doses, 

Dilute  nitro-hydrochloric  acid, 


Sodium  phosphate, 

Potassium  sulphate, 

Phytolaccin, 

Sodium  benzoate, 

Ammonium  benzoate  (less  than  the 
latter), 

Sodium  salicylate, 

Ammonium  phosphate, 

Mercuric  chloride. 
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Moderately  powerful  stimulants : 

Leptandra, 

Jalap, 

Sodium  sulphate, 

Baptism, 


Hydrastin, 
Juglandin, 
Benzoic  acid. 


Drugs  that  have  feeble  or  no  effect : 


Croton  oil, 

Rhubarb  (certain,  but  feeble), 
Magnesium  sulphate, 

Castor  oil, 

Gamboge, 

Ammonium  chloride, 
Scammony, 

Taraxacum, 

Rochelle  salt, 

Sodium  bicarbonate, 
Potassium  iodide, 


Calabar  bean  (autogenized  by  atro- 


pine, not  powerfully), 
Menispermin, 

Tannic  acid, 

Acetate  of  lead  (lessens  the  secre- 


tion of  bile), 
Jaborandi, 

Sulphate  of  manganese, 
Morphine, 

Hyoscyamus, 

Diluted  alcohol, 
Calomel. 


If  it  is  desirable  to  carry  bile  out  of  the  system  as  well  as  increase 
the  secretion,  drugs  which  have  both  effects  in  a moderate  degree  may 
be  combined.  It  is  always  important  not  to  secure  a severe  purgative 
effect,  such  as  that  induced  by  magnesium  salts  or  castor  oil.  If  great 
purgation  takes  place,  the  secretion  of  bile  is  diminished.  Hence, 
clinically,  aloes  is  not  a good  hepatic  stimulant ; theoretically,  it  is  one 
of  the  best. 

If  it  be  remembered  that  certain  drugs  are  not  well  borne  by  per- 
sons of  a so-called  bilious  temperament,  the  therapeutist  will  often  save 
much  trouble,  and  even  gain  a reputation  in  a laudable  way.  The 
drugs  which  cause  constipation  by  arresting  secretion  are  most  harm- 
ful. Preparations  of  iron  are  usually  not  well  assimilated  and  create 
disturbances.  Opium  and  its  alkaloids  also  cause  disagreeable  symp- 
toms, and  cannot  be  taken  even  in  small  amounts  by  some. 


The  treatment  of  symptoms  common  to  many  disorders  of  the 
liver  will  now  be  discussed.  The  first  symptom  mentioned,  ascites, 
occurs  in  all  forms  of  chronic  hepatitis,  in  cancer  of  the  liver,  jmcl 
in  inflammation  and  thrombosis  of  the  portal  vein. 

Ascites. — The  measures  employed  to  remove  the  collection  of  fluid  in 
the  peritoneal  cavity  are  of  a depletory  nature.  Diaphoretics,  diuretics, 
and  cathartics  are  used  in  turn  singly  or  combined.  Surgical  means 
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must  be  resorted  to  at  times,  and  indeed  it.  is  a grave  question  whether 
it  should  not  be  resorted  to  much  earlier  than  is  customary,  particularly 
in  cases  of  cirrhosis. 

Moderate  diaphoresis  at  least  should  always  be  secured  by  suitable 
clothing,  frictions,  and  the  maintenance  of  a proper  temperature  of  the 
room.  It  is  scarcely  advisable,  unless  there  is  general  anasarca  with 
associated  renal  disease,  to  use  diaphoretics  that  produce  profuse  flow 
of  perspiration — such  as  the  hot  wet  pack,  Simpson  bath,  and  jaborandi 
and  its  alkaloid.  Active  diaphoresis  by  this  means  may  be  used  at  rare 
times. 

Diuretics  are  of  more  service,  and  diuretics  which  act  by  means  of 
their  tonic  effects  upon  the  general  circulation  are  of  the  greatest  bene- 
fit, Stimulating  diuretics,  so  called,  are  also  of  value.  To  the  former 
class  belong  drugs  like  digitalis,  caffeine,  cocaine,  and  strophanthus. 
When  the  heart  is  weak  or  dilated,  some  one  of  these  drugs  is  indicated 
without  doubt,  but  they  may  be  likewise  used  when  the  physical  signs 
of  cardiac  dilatation  are  not  present.  The  best  of  these  is  digitalis, 
of  which  the  tincture  or  infusion  may  be  used  : large  doses  should  be 
given,  and  hence  10  or  15  drops  of  the  former  and  1 or  2 table-spoon- 
fuls of  the  latter  every  three  hours  are  needed.  Tincture  of  strophan- 
thus is  often  of  great  value,  but  its  effect  is  soon  lost  unless  the  dose  is 
frequently  increased.  If  5 drops  are  administered  at  first,  the  dose 
should  be  increased  every  three  or  four  days  to  10,  15,  or  20  drops. 
Caffeine  is  also  a good  diuretic,  and  acts  well  in  cases  of  ascites.1  It 
has  the  disadvantage  of  causing  wakefulness,  which  is  very  persist- 
ent in  some  individuals.  From  2 to  5 grains  of  the  drug  given  every 
three  or  four  hours  promote  abundant  secretion.  Hydrochlorate  of 
cocaine  increases  the  action  of  the  kidneys  when  the  effects  of  other 
drugs  appear  to  be  lost.  One-fourth  of  a grain  administered  every 
three  hours  is  sufficient  to  cause  an  increase  in  the  flow  of  urine. 
It  may  be  given  with  other  diuretics,  as  will  be  indicated  in  another 
paragraph. 

The  diuretics  which  belong  to  the  stimulating  class  stand  next  in 
order,  the  best  of  them  being  copaiba.  This  drug  should  be  admin- 
istered in  capsules  in  doses  of  5 to  10  minims  three  or  four  times  daily. 
It  almost  always  produces  an  increase  in  the  flow  of  urine.  Scoparius 
is  used  a great  deal,  and  is  often  of  much  value.  The  infusion,  taken 
ad  libitum , is  a domestic  remedy  to  increase  the  action  of  the  kidneys. 
An  alkaline  diuretic  is  often  combined  with  it,  and  a wine-glassful  of 
an  infusion,  freshly  made  each  day,  may  be  given  every  three  hours 
with  10  to  20  grains  of  acetate  of  potassium  or  bicarbonate  of  potas- 
sium. Cream  of  tartar,  administered  in  the  form  of  cream-of-tartar 
lemonade,  or  the  “ imperial  drink,”  is  another  diuretic  which  may  be 
substituted  for  an  infusion  of  scoparius  when  the  latter  becomes  nan- 
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seous.  It  frequently  does  good  service.  The  oil  of  juniper  or  the 
compound  spirit  will  often  avail.  The  tincture  of~apocynum  cana- 
binum  was  advised  by  older  writers,  and  the  Avriter  has  seen  several 
instances  of  good  effects  of  this  drug.  It  acts  chiefly  as  a diuretic, 
but  often  at  the  same  time  causes  purgation — an  effect  generally  desir- 
able. From  10  to  20  drops  of  the  tincture  every  tAvo  or  three  hours, 
Avell  diluted,  are  used. 

One  of  the  best  diuretics  is  calomel.  It  certainly  increases  the  Aoav 
of  urine  very  much,  and  in  the  course  of  treatment  of  ascites  may 
be  alternated  with  other  diuretics.  The  usual  mode  of  administra- 
tion is  to  give  it  in  J-grain  doses  every  three  hours.  The  Avriter  has 
seen  a patient  not  only  very  ascitic,  but  Avater-logged,  relieved  by  the 
administration  of  this  drug.  It  has  the  advantage  that  it  can  be 
given  Avhen  the  stomach  refuses  to  accept  other  drugs.  Calomel  may 
be  combined  Avith  other  diuretics.  When  the  tongue  is  furred  and  nau- 
sea is  present  with  constipation,  calomel  combined  jyjth  caffeine  acts 
very  well : the  influence  of  the  calomel  on  the  gastro-intestinal  tract  is 
secured,  and  a diuretic  effect  is  obtained  from  both  drugs.  Under  these 
circumstances  caffeine  will  be  retained  by  the  stomach  when  other 
diuretics  will  be  vomited. 

A very  valuable  diuretic  is  secured  in  the  combination  of  calomel. 


squill,  and  digitalis : a pill  containing  1 grain  of  digitalis,  J grain 
of  squill,  and  | grain  of  calomel,  administered  three  times  a day,  ATery 
promptly  produces  an  increase  in  the  flow  of  urine,  and  is  one  of  the 
best  diuretics  that  can  be  employed. 

Purgatives  are  essential.  Either  salines  or  the  vegetable  cathartics 
which  produce  watery  evacuations  are  to  be  selected.  Saline  cathar- 
tics alone  may  be  sufficient : 6 to  10  ounces  of  the  effeiwescing  citrate 
of  magnesium,  repeated  two  or  three  times  in  the  morning,  will 
produce  free,  Avatery  evacuations,  attended  with  diminution  of  the 
ascites.  Rochelle  salt,  administered  in  the  morning,  is  likeAvise  of 
service,  as  is  the  sulphate  of  magnesium.  Hunyadi  water,  Friederich- 
shall  Avater,  the  German  bitter  water,  and  the  purgative  Avaters  of 
Saratoga,  Bedford,  and  other  springs  in  this  country,  are  also 
useful. 

Compound  jalap  powder  is  a serviceable  purgative.  Copious 
stools  are  produced  without  causing  exhaustion  of  the  patient.  A 
drachm  may  be  administered  daily,  and  repeated  if  necessary  once 
or  twice  in  the  twenty-four  hours.  It  may  be  used  thus  for  a Aveek 
unless  exhaustion  becomes  marked.  It  does  not  usually  cause  pain. 
Elaterium  is  another  purgative  which  is  of  service.  Clutterbuclys 
elaterium,  \ or  J grain,  will  usually  produce  free  catharsis.  It  should 
not  be  administered,  hoAvever,  continuously,  but  reserved  for  emer- 
gencies. 
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In  addition  to  the  class  of  drugs  just  mentioned,  tonics  aie  called 
for.  The  full  effect  of  a diuretic  is  kept  up  by  the  use  of  strych- 
nine, increasing  its  dose  in  accordance  with  the  susceptibility  of  the 

patient. 

Faradization  of  the  abdominal  walls  has  been  recommended  by 
some  Clinicians  for  the  relief  of  ascites.  Cases  have  been  reported  in 
which,  following  the  use  of  this  method,  the  dropsy  gradually  disap- 
peared ; the  cases,  however,  are  too  few  to  give  us  much  confidence  in 
this  form  of  treatment. 

It  must  not  be  forgotten  that  rest,  combined  with  a milk  diet  and 
diuretics,  is  of  the  greatest  importance.  The  milk-cure  and  grape-cure 
must  be  utilized. 

Tapping  the  abdomen  is  a certain  way  to  remove  an  accumula- 
tion^ Thud  in  the  peritoneal  cavity.  The  question  does  not  arise 
in  the  mind  of  the  therapeutist  whether  it  is  a measure  which  will 
succeed,  but  rather  whether  this  operation  should  be  done  early  or 
postponed  until  serious  symptoms  develop  on  account  of  the  large 
accumulation  of  fluid.  The  fluid  within  the  cavity  interferes  with  the 
circulation  and  nutrition  of  organs,  prevents  free  movement  of  fluid  in 
the  lvmph-spaces  by  pressure,  certainly  interferes  with  the  action  of  the 
kidneys,  and  for  these  reasons  should  be  removed  early.  So  many  fail- 
ures attend  the  use  of  drugs  that  the  writer  feels  sure,  particularly  as 
paracentesis  is  fraught  with  so  little  danger,  that  this  method  of 
removing  the  fluid  should  be  resorted  to  early — before  changes  due  to 
pressure  become  permanent.  If  done  early,  the  fluid  is  not  likely 
to  reaccumulate,  and  even  if  it  should  there  is  no  reason  why 
frequent  aspiration  should  not  be  done.  There  are  a number  of 
cases  on  record  which  have  been  tapped  many  times  with  no  bad 
results.  The  dangers  thought  to  attend  the  performance  of  this 
operation  are  peritonitis  and  septicaemia  from  primary  infection  or 
after  non-closure  of  the  punctured  wound.  In  the  writer’s  experi- 
ence they  have  been  of  little  moment,  and  in  no  case  have  any 
deleterious  results  followed  tapping.  Sometimes  after  tapping  the 
puncture  does  not  close,  and  it  is  thought  that  the  drainage  that  re- 
sults is  weakening  and  indirectly  causes  the  death  of  the  patient.  This 
has  not  been  the  case  in  the  large  number  of  patients  the  writer  has 
treated.  When  the  wound  did  not  close  the  constant  dripping  of  the 
fluid  seemed  beneficial  to  the  patient.  Such  benefit  is  seen  in  cases  in 
which  Nature  performs  the  operation.  In  two  instances  the  writer  has 
observed  rupture  to  take  place  at  the  umbilicus,  followed  by  gradual 
draining  of  the  cavity,  with  most  beneficial  results.  It  does  not  appear 
to  exhaust  the  patient  to  tap  frequently,  although  some  assert  that  such 
is  the  case,  and  argue  against  early  tapping  on  this  account.  If,  how- 
ever, the  physician  does  not  believe  in  early  tapping  for  the  treatment 
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of  ascites,  there  are  certain  indications  for  the  performance  of  aspira- 
tion later.  When  the  fluid  accumulates  to  such  an  extent  as  to  inter- 
fere seriously  with  respiration  and  the  action  of  the  heart,  and,  probably, 
causes  attacks  of  palpitation  or  of  smothering,  then  the  operation  must 
be  performed. 

Dislocation  of  the  heart,  increased  frequency  of  action  of  that 
organ,  with  shallow  and  hurried  breathing,  are  serious  effects  of 
ascites.  Even  before  more  marked  threatening  symptoms  occur,  in 
the  writer’s  opinion  the  abdomen  should  be  tapped  whenever  it  lias 
become  so  large  as  to  compel  the  patient  to  assume  an  upright  position 
in  bed.  If  the  operation  is  delayed,  death  frequently  takes  place  sud- 
denly on  account  of  interference  with  the  heart’s  action,  especially  after 
exertion,  even  if  symptoms  pointing  to  this  interference  have  not  been 
present  previously. 

Paracentesis  Abdominis. — The  instruments  required  are  simple. 
An  ordinary  trocar  and  canula  may  be  employed.  Southey’s  trocars,  or 
the  trocar  and  canula  which  Dr.  Douglass  Powell  devised,  are  used  if 
it  is  thought  better  to  drain  gradually.  In  order  to  remove  the  fluid 
without  soiling  the  patient  and  bedding,  a flexible  rubber  tube  may  be 
attached  to  the  trocar  to  conduct  the  fluid  to  a vessel  near  the  bed.  The 
abdomen  should  be  cleaned  with  an  antiseptic  solution  in  accordance 
with  the  rules  for  the  performance  of  any  abdominal  operation.  The 
bladder  should  be  emptied  before  the  operation  and  the  patient  given  a 
stimulant.  The  point  selected  for  inserting  the  trocar  should  be  in  the 
median  line,  about  midway  between  the  umbilicus  and  symphysis  pubis, 
or  about  four  inches  above  the  latter  point.  Before  the  operation  the 
abdomen  should  be  enveloped  in  a broad  bandage,  the  ends  of  which 
have  been  equally  divided  into  a number  of  tails,  and  this  bandage  held 
in  place  by  an  assistant  at  the  back  of  the  patient.  In  order  to  induce 
gentle,  equable  pressure  over  the  abdomen  and  support  the  abdominal 
walls,  traction  on  the  different  portions  of  the  bandage  should  be  made 
as  the  fluid  flows  out ; first  the  tails  in  the  upper  portion  should  be 
drawn  upon,  and  as  the  abdomen  decreases  in  size  the  middle  and 
lower  tails  should  be  tightened.  When  the  operation  is  completed 
they  may  be  tied  at  the  back  or  side.  In  order  to  prevent  pain, 
the  skin  at  the  point  determined  for  puncture  should  be  anesthe- 
tized. This  may  be  done  with  salt  and  ice,  holding  them  in  contact 
with  the  skin  until  it  is  frozen.  Rhigoline  spray  or  other  methods 
of  anesthetizing  the  skin  may  be  used.  During  the  flow  of  the  fluid 
the  patient  often  becomes  faint,  and  stimulants  should  be  administered 
at  this  time.  Sometimes  the  fluid  becomes  bloody  as  it  flows  out. 
This  should  not  necessarily  cause  alarm.  If  the  trocar  comes  in 
contact  with  the  intestine,  it  may  cause  a little  bleeding,  or  adhesions 
may  also  be  the  cause  of  the  flow  of  blood.  Very  frequently  it  occurs 
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at  the  latter  part  of  the  operation,  and  comes  from  the  wound  in  the 
abdominal  wall. 

Should  all  the  fluid  be  removed  ? Probably  with  the  first  aspira- 
tion, especially  if  the  accumulation  had  been  very  great,  the  entire 
amount  should  not  be  removed  at  once,  but  more  thorough  aspiration 
done  the  next  day.  If,  however,  no  uncomfortable  symptoms  arise 
and  the  fluid  is  small  in  amount,  it  may  all  be  withdrawn  with  safety. 
This  can  be  quite  well  accomplished  by  the  pressure  of  the  bandage 
on  the  abdominal  walls,  aided  by  pressure  of  the  hands  of  the  assist- 
ant in  the  flanks,  and,  if  necessary,  tilting  the  external  end  of  the 
trocar  upward  in  order  to  reach  the  fluid  in  the  lowest  portions.  The 
patient  may  safely  lean  forward  in  order  to  favor  the  gravity  of  the 
fluid  toward  the  trocar.  After  removing  the  trocar,  which  should  be 
done  rapidly,  the  point  of  puncture  should  be  covered  with  borated 
cotton  or  an  antiseptic  dressing  held  in  place  by  adhesive  strips.  Some 
authoi’S  advise  closing  the  wound  by  a stitch  if  leakage  continues 
after  operation,  but,  as  stated  above,  the  writer  does  not  fear  any  bad 
results  from  this  leakage,  and  would  let  it  alone. 

It  is  not  to  be  forgotten  that  freezing  the  skin  in  old  people  or 
debilitated  subjects  may  cause  serious  sloughing,  hence  in  such  cases 
it  should  be  avoided  or  else  great  care  exercised. 

Jaundice. — The  method  of  treatment  selected  for  the  relief  of  this 
symptom  will  depend  entirely  upon  the  cause.  Jaundice  that  arises  from 
catarrhal  inflammation  of  the  bile-ducts  requires  treatment  directed  to  the 
relief  of  the  associated  catarrh.  In  jaundice  from  obstruction  by  gall- 
stones efforts  should  be  made  to  remove  the  stones  and  cure  the  state  which 
leads  to  their  formation.  If  the  obstruction  is  irremovable  by  medical 
means,  surgical  interference  will  be  necessary.  Jaundice  due  to  obstruc- 
tion from  causes  outside  of  the  duct,  as  well  as  from  malignant  diseases 
or  organic  diseases  of  the  duct,  such  as  stricture,  adhesive  inflammation, 
etc.,  is  treated  as  a symptom  only,  the  cause  being  generally  not  remov- 
able. Jaundice  which  occurs  independently  of  mechanical  obstruction 
of  the  ducts  is  likewise  treated  on  general  principles.  The  cause,  if 
possible,  is  removed,  and  the  deleterious  effects  of  the  presence  of 
bile  in  the  blood  and  tissues  is  counteracted  by  remedial  measures. 
In  this  section  jaundice  will  be  discussed  as  a symptom  only,  bear- 
ing in  mind  the  general  principle  of  the  removal  of  the  cause  if 
possible. 

The  most  serious  effects  of  jaundice  are  upon  the  blood  and  the 
nerve-structures.  Such  methods  should  be  used  as  will  keep  up  the 
integrity  of  the  blood  as  much  as  possible.  This  can  only  be  done  by 
the  food  and  stimulants  which  ensure  the  highest  degree  of  nutrition 
possible.  The  character  of  the  food  selected  must  be  in  accord- 
ance with  the  principles  of  the  dietetic  management  of  liver  disease. 
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Tonics  anti  stimulants  also  are  required.  In  addition  to  proper  feed- 
ing, attempts  must  be  made  to  eliminate  the  bile  as  rapidly  as  possible, 
and  therefore  one  of  the  first  principles  of  the  treatment  of  jaundice  is 
to  attend  to  the  secretions.  The  bile  is  discharged  from  the  blood 
chiefly  by  the  kidneys,  and  the  functions  of  these  organs  should  be 
kept  active.  This  must  be  accomplished,  first,  by  hygienic  regula- 
tions that  will  ensure  their  action  and  prevent  congestion  or  inflam- 
mations; secondly,  by  the  use  of  food  and  fluids  which  tend  to 
increase  the  flow  of  urine.  Large  amounts  of  water  are  of  use,  and 
milk  and  diluents  may  be  given  freely.  The  mild  diuretics  are 
admissible.  Alkaline  waters  that  are  diuretic  and  the  alkaline 
chalybeate  waters  are  preferable.  Citrate  of  potassium,  bicarbonate 
of  potassium,  cream  of  tartar  well  diluted,  and  infusion  of  scoparius 
are  the  diuretics  to  be  selected.  The  action  of  the  heart  must  be 
watched  closely,  and  digitalis  given  as  a diuretic,  and  also  with  the 
view  of  keeping  up  the  strength  of  the  heart.  Any  tendency  to 
diminution  in  the  flow  of  urine  should  be  met  by  cupping  over  the 
kidneys,  by  rest,  and  by  diversion  of  the  blood  to  the  skin,  with  dia- 
phoretics and  warm  applications ; or  a hot  bath  may  be  used.  The 
constant  irritating  effect  of  the  bile  is  liable  to  excite  nephritis,  and 
this  must  be  carefully  guarded  against  if  possible. 

Jaundice  is  always  attended  by  mental  sluggishness,  drowsiness,  or 
even  stupor,  increasing  to  coma.  Just  as  the  effects  on  the  blood  are 
to  be  averted  by  the  elimination  of  bile,  so  when  symptoms  of  stupor 
develop  the  organs  which  discharge  bile  should  be  stimulated.  In- 
creased action  of  the  skin  and  the  kidneys  must  be  secured.  Stimulants 
must  be  used  in  the  more  severe  cases,  and  preparations  of  ammonia 
administered  freely.  Apart  from  stimulants  there  are  no  drugs  which 
will  relieve  the  symptoms  of  cholsemia — symptoms  which  are  always 
very  grave. 

Itching. — The  sleep  of  the  patient  is  so  much  disturbed,  and  the  ner- 
vous system  so  perturbed  by  the  itching  that  frequently  ensues  in  all 
forms  of  jaundice,  that  some  means  must  be  used  to  control  it.  In  former 
times  it  was  thought  that  the  itching  was  an  indication  of  the  obstructive 
form  of  jaundice,  but  undoubtedly  it  is  seen  in  all  varieties,  and  grave 
obstructive  jaundice  may  occur  without  itching.  Warm  baths,  spong- 
ing the  body  with  hot  water,  and  stimulating  frictions  may  suffice. 
Solutions  of  bichloride  of  mercury,  1 : 10,000,  are  often  beneficial. 
Hot  alkaline  waters,  as  bicarbonate  of  sodium,  J ounce  to  the  gallon, 
may  be  required  ; sponging  with  10  to  20  drops  of  carbolic  acid  in  a 
pint  of  water  will  also  relieve  the  troublesome  itching.  Frequently 
remedies  that  induce  a general  action  of  the  skin  are  of  service.  Hot 
drinks  may  allay  the  itching  for  a time,  hot  sage  tea  being  used  by  a 
number  of  practical  physicians  with  good  results.  Hot  alkaline  dia- 
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phoretics  likewise  will  give  some  relief.  Dr.  Goodhart  has  recom- 
mended the  use  of  pilocarpine  and  gives  very  strong  testimony  in  its 
favor.  The  drug  is  administered  hypodermically,  and  its  adminis- 
tration is  followed  by  relief  after  a few  hours ; grain  is  given  in 
each  dose.  In  the  use  of  the  bichloride  of  mercury  care  must  be 
taken  not  to  employ  it  too  freely  when  the  skin  is  broken  by  scratch- 
marks.  Discoloration  of  the  skin  may  be  removed  or  its  removal 
hastened  by  hot  baths  or  hot  alkaline  baths,  by  the  use  of  fric- 
tions, and  by  the  application  of  stimulating  liniments  to  the  surface 
of  the  body. 

The  derangements  of  digestion  that  attend  jaundice  are  to  be  re- 
lieved by  a diet  carefully  selected  and  regularly  administered.  Articles 
that  undergo  fermentation  are  forbidden.  When  jaundice  is  present, 
thei'e  is  usually  deranged  secretion  of  bile,  and  hence  foods  the  diges- 
tion and  assimilation  of  which  depend  upon  this  fluid  in  the  intestinal 
canal  must  be  excluded.  It  is  sufficient  to  say  that  starches,  fats,  and 
sugars  are  to  be  left  out  of  the  dietary.  Flatulency  is  usually  a very 
marked  symptom,  on  account  of  the  fermentation  due  to  the  absence  of 
bile.  It  may  be  relieved  by  drugs  that  prevent  fermentation,  such  as 
carbolic  acid,  creasote,  naphthol,  salicylic  acid,  and  salol.  If  these 
remedies  do  not  give  relief,  absorbents  may  be  necessary.  Bismuth 
and  charcoal  are  the  best  of  this  class.  Drugs  that  aid  intestinal 
digestion  are  of  service.  Pancreatin  and  preparations  of  a like  nature 
relieve  the  symptoms.  Formerly  the  deficiency  of  bile  was  supplied 
by  the  use  of  inspissated  ox-gall,  and  it  has  been  thought  that  by  5-  or 
10-grain  doses  every  five  hours  the  indications  are  fully  met  and  the 
antifermentative  and  laxative  effects  of  bile  secured.  The  large  amount 
of  bile  in  the  intestinal  canal  in  health  renders  it  quite  doubtful  that 
such  small  doses  are  of  much  service.  The  purgative  effect  of  healthy 
bile  in  the  intestine  must  be  secured  by  the  use  of  laxatives.  The  alka- 
line and  purgative  waters  may  be  used,  or  the  phosphate  of  sodium  and 
drugs  of  a similar  character  may  be  given.  Constipation  must  be 
relieved  or  it  will  become  a very  troublesome  and  distressing  symptom, 
particularly  if  flatulency  accompanies  it. 

In  some  forms  of  jaundice  it  is  not  advisable  to  use  drugs  which 
stimulate  the  secretion  of  bile  very  much.  In  fact,  in  all  forms  of 
jaundice  from  obstruction  they  should  be  excluded.  If  the  purgatives 
suggested  cannot  be  administered,  the  bowels  should  be  opened  by 
an  enema  or  a glycerin  suppository. 

Haemorrhages. — Haemorrhages  occurring  in  jaundice  are  an  indi- 
cation of  the  condition  of  the  blood.  They  can  be  foreseen  almost 
always  if  careful  observations  of  the  globular  richness  of  the  blood 
are  made.  They  are  most  difficult  to  control,  and  are,  in  the  first 
place,  to  be  prevented,  if  possible,  by  healing  up  all  abraded  or 
Vol.  rr.— 52 
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ulcerating  surfaces  that  may  be  present,  and  by  taking  care  not  to 
cause  any  wounds.  Surgical  operations  arc  nut  to  be  considered 
unless  absolutely  unavoidable.  If  they  must  be  performed,  they 
should  be  done  before  the  richness  of  the  blood  is  much  reduced. 
Haemorrhages  may  occur  from  the  nose,  the  fauces,  the  stomach, 
and  the  bowels.  They  are  to  be  treated  by  the  local  applica- 
tion of  un irritating  astringents,  by  cold,  by  rest  in  bed,  injections 
of  ice-water  into  the  nostrils  or  fauces,  or  large  enemata  of  ice- 
water  into  the  rectum  when  they  arise  in  this  region.  Ice  may 
be  swallowed  for  gastric  haemorrhage,  and  cold  applied  to  the  epi- 
gastrium. The  internal  administration  of  astringents,  as  gallic  acid, 
astringent  solutions  of  iron,  or  diluted  aromatic  sulphuric  acid,  is 
advisable.  Rockbridge  alum-water,  taken  internally,  appeared  to 
have  had  some  effect  in  checking  the  haemorrhages  of  intense  jaun- 
dice in  a case  occurring  in  the  practice  of  the  writer.  Artificial 
solutions  of  alum-water  may  be  used  for  haemorrhages  that  are  ex- 
ternal or  in  those  occurring  in  the  nose  or  rectum.  Turpentine  and 
hydrastis  are  useful,  and  preparations  of  ergot  are  advised.  The 
latter  drugs  are  usually  most  nauseous  to  patients,  especially  those 
with  liver  disease. 

Vomiting'. — Vomiting  is  liable  to  occur  in  many  forms  of  liver  dis- 
ease. It  arises  usually  from  congestion  or  from  fulness  of  the  portal  cir- 
culation due  to  obstruction  of  the  circulation  of  the  liver.  It  occurs 
reflexly  when  gall-stones  are  moving  or  attempting  to  move  in  the  bile- 
ducts  or  gall-bladder.  In  order  to  relieve  the  symptom  the  patient 
must  be  properly  fed  with  liquids.  They  should  be  frequently  admin- 
istered in  small  quantities.  Lime-water  should  be  added  to  milk  in 
proper  proportions,  or  carbonated  waters  may  take  its  place.  Car- 
bonated waters,  as  the  plain  soda-water  of  the  shops,  may  also  be  used 
with  much  advantage.  Champagne  will  often  be  of  service.  Ivoumyss, 
whey,  and  buttermilk  often  answer  if  given  in  small  quantities  fre- 
quently. External  applications  may  be  used,  such  as  mustard  or  any 
similar  counter-irritant.  When  the  vomiting  is  protracted  a fly  blister 
should  be  applied  to  the  epigastrium.  After  vesication  is  produced  the 
raw  surface  may  be  dusted  with  morphine.  The  choice  of  internal 
remedies  depends  upon  the  cause.  If  the  vomiting  is  associated  with 
portal  congestion,  it  must  be  relieved  by  enemata,  particularly  if 
purgatives  are  not  retained  by  the  stomach.  The  mercurials,  and 
especially  calomel,  in  small  doses  will  produce  catharsis,  and  in  that 
way  relieve  the  congested  stomach.  The  alkaline  purgative  salts,  well 
diluted,  are  also  of  service.  They  may  be  frequently  administered  m 
very  small  quantities,  as  a tea-spoonful  of  iced  liquid  citrate  of  mag- 
nesium every  ten  or  fifteen  minutes.  Equal  parts  of  Hunyadi  water  and 
Apollinaris  will  often  produce  watery  evacuations,  with  prompt  relief  of 
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the  vomiting,  but  unless  purgation  is  produced  the  vomiting  will  prob- 
ably not  cease.  If  the  vomiting  is  due  to  the  presence  of  gall-stones, 
of  course  the  remedies  directed  to  the  relief  of  the  foreign  body  are 
to  be  used.  If  the  cause  cannot  be  relieved,  in  addition  to  the  blister 
and  a selection  of  proper  foods  measures  addressed  to  the  stomach  must 
be  resorted  to.  The  troublesome  and  persistent  retching  that  attends 
“ biliousness  ” and  the  passage  of  a gall-stone  is  relieved  by  lukewarm 
water,  which  causes  free  vomiting.  Weak  infusions  of  bitters,  such 
as  sage,  produce  the  same  effect.  If  there  is  undigested  food  in 
the  stomach,  an  emetic  must  be  administered.  Washing  out  the 
stomach  thoroughly  with  hot  water,  or  with  hot  water  in  which  boric 
acid  has  been  dissolved  in  proper  proportion,  will  often  allay  the  vom- 
iting. If  these  means  fail,  gastric  sedatives  are  necessary.  Small 
doses  of  morphine,  given  dry  on  the  tongue,  will  often  allay  the  vomit- 
ing. In  combination  with  calomel  its  effect  is  even  more  marked — 
-jig-  to  2T  grain  of  morphine  and  ^ to  TV  grain  of  calomel  admin- 
istered every  Half  hour.  Bismuth  is  a useful  sedative.  It  may  be 
given  in  powder  alone  or  combined  with  morphine,  or  the  effervescing 
salts  of  bismuth  may  be  used.  Oxalate  of  cerium  and  hydrocyanic 
acid  are  also  advised.  Cocaine  in  doses  of  ^ grain  in  solution  or  pill 
form  very  promptly  relieves  persistent  vomiting  in  some  cases.  Crea- 
sote,  administered  in  pill  form,  is  also  often  of  service,  as  is  deodorized 
tincture  of  opium  in  doses  of  2 or  3 drops  every  one  or  two  hours, 
Alkalies  are  often  of  service,  and  bicarbonate  of  sodium  or  potassium 
or  neutral  mixture  may  be  used. 

Diarrhoea. — If  the  diarrhoea  is  associated  with  fermentation  and  the 
stools  are  very  large  and  watery,  it  should  be  checked  by  astringents 
and  antifermentatives.  Creasote,  carbolic  acid,  charcoal,  and  bismuth 
are  often  used.  Alkalies,  as  bicarbonate  of  sodium  alone  or  with 
pancreatin  or  liquor  pancreaticus,  may  be  given.  Aromatic  sulphuric 
acid  in  doses  of  5 to  10  drops,  well  diluted,  is  one  of  the  most  serv- 
iceable astringents.  Preparations  of  zinc,  as  the  oxide,  and  of  lead, 
as  the  acetate,  yield  good  results.  These  remedies,  if  the  secretion 
of  the  kidney  is  healthy,  may  be  administered  with  opium  and  its 
preparations,  or  may  be  used  alone.  Diarrhoea  will  sometimes  require 
purgatives  to  relieve  it.  This  is  particularly  true  if  the  stools  ai’e 
small  and  frequent  and  associated  with  dysenteric  symptoms ; alka- 
line purgatives,  as  large  doses  of  sulphate  of  magnesium,  are  then 
required.  Frequently  relief  is  given  by  the  use  of  a large  enema 
given  early  in  the  day,  which  irrigates  the  colon.  The  water  used 
should  be  hot,  and  an  antiseptic  may  be  dissolved  in  it,  such  as  boric 
acid  or  creolin.  Proper  food  must  of  course  be  selected. 

Haemorrhoids. — Haemorrhoids  are  liable  to  be  present  in  patients 
suffering  from  diseases  of  the  liver.  There  is  no  contraindication  to 
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surgical  measures  for  their  relief,  except  protracted  jaundice,  when 
luemorrhage  at  the  operation  is  likely  to  be  excessive.  We  do  not 
know  whether  prompt  healing  is  interfered  with  by  portal  conges- 
tion, nor  do  we  know  whether  local  and  general  infection,  in  spite 
of  antiseptic  measures,  is  more  liable  to  occur  when  the  haemorrhoids 
are  due  to  intercurrent  liver  disease.  In  order  to  relieve  them  the 
bowels  must  be  kept  open.  The  patient  should,  if  possible,  have 
an  evacuation  in  the  recumbent  posture,  and  a rectal  bougie  may 
be  used  with  great  comfort.  After  the  evacuation  the  parts  are 
to  be  thoroughly  cleansed  and  disinfected.  A small  clyster  of  olive 
oil  will  give  relief.  If  the  bowels  are  not  too  constipated,  a small 
amount  of  laudanum  may  be  added  to  the  oil.  If  the  alkaline 
purgative  waters  do  not  produce  evacuations  of  proper  consistence, 
preparations  of  sulphur  will  sometimes  provoke  an  easy  movement, 
which  gives  great  relief.  The  sulphur  is  to  be  used  at  night, 
either  alone  or  in  the  combination  known  as  compound  licorice 
powder.  Astringents,  ointments,  and  washes  are  to  be  used  when 
distressing  symptoms  arise. 


Biliousness. 

If  premonitory  symptoms  prevail  before  the  more  acute  symptoms- 
arise,  the  attack  may  be  averted  by  a saline  purgative  or  an  emetic. 
A glass  of  hot  water  in  which  Carlsbad  salt  has  been  dissolved  will 
often  clear  the  tongue  and  remove  the  bad  taste  in  the  mouth,  par- 
ticularly if  proper  food  is  taken  and  restriction  in  the  duties  of  the  day 
is  carried  out  during  the  succeeding  twenty-four  hours.  Podophyllin,. 
J grain,  or  a mercurial,  as  5 grains  of  blue  mass,  at  bed-time,  may 
produce  the  same  result.  If,  in  spite  of  the  measures  indicated,, 
which  may  be  continued  two  or  three  nights,  the  acute  symptoms 
develop,  rest  and  quiet  must  be  enjoined.  Bland  articles  of  diet, 
chiefly  liquids,  should  be  frequently  administered  in  small  quantities. 
Large  draughts  of  lukewarm  water  will  relieve  retching,  and  the 
sipping  of  hot  water  stop  the  vomiting.  Sinapisms  to  the  epigastrium 
are  of  value.  The  excessive  vomiting  may  also  be  relieved  by  carbonic- 
acid  water  or  cracked  ice.  Effervescing  alkaline  waters  are  efficient  if 
they  are  laxative.  In  minute  quantities  the  effervescing  salts  of  bis- 
muth are  of  special  advantage  in  some  cases.  As  soon  as  purgation  is 
secured  the  vomiting  generally  ceases.  Often,  sedative  doses  of  calo- 
mel, just  large  enough  to  act  upon  the  bowels,  can  be  given,  and  -|- 
or  ^ grain  every  half  hour  or  hour,  dry  on  the  tongue,  is  generally 
efficient.  It  may  be  combined  with  small  doses  (1  grain)  of  subni- 
trate or  subcarbonate  of  bismuth.  In  some  cases  with  restlessness- 
minute  doses  of  morphine  may  be  added.  Indeed,  y1^  to  fa  grain 
of  calomel  and  fa  to  fa  grain  of  morphine,  dry  on  the  tongue,  is  the 


BILIOUSNESS. 


821 


best  remedy  for  vomiting  the  writer  lias  used.  If  there  is  headache 
•caffeine  may  be  added  to  the  calomel  in  or  1-grain  doses. 

Lately  acetanilid  has  seemed  to  be  of  advantage.  It  does  not  nau- 
seate, and  in  1-  or  2-grain  doses  soon  relieves  the  pain.  The  pur- 
gative action  of  calomel  may  be  aided  by  an  enema  or  glycerin  sup- 
pository. 

Some  patients  crave  an  acid  when  suffering  from  biliousness.  The 
aromatic  sulphuric  acid,  in  doses  of  2 or  3 drops  in  a table-spoonful 
of  aniseed-water  or  cinnamon-water  given  every  half  hour,  will  be 
found  to  be  grateful.  A drop  of  deodorized  tincture  of  opium  may 
be  added,  and  augments  the  sedative  effect  of  the  acid.  The  fore- 
going remedies  are  of  service  after  the  bowels  have  been  moved  by 
a purgative  or  if  a symptomatic  diarrhoea  attends  the  attack. 

In  some  cases  neutral  mixture  or  the  officinal  solution  of  citrate  of 
potassium  in  f-ounce  doses  checks  the  vomiting.  Equal  parts  of  the 
latter  and  paregoric  in  a dose  of  1 or  2 drachms  is  a favorite  prescrip- 
tion with  the  writer. 

Lime-water  alone  or  added  to  milk  is  used  frequently.  Milk 
diluted  with  lime-water  or  carbonated  water  and  administered  in  small 
•quantities  allays  thirst  and  vomiting.  Stimulants  may  be  necessary. 
Small  amounts  of  fine  brandy  or  good  rye  whiskey  added  to  lime-water, 
if  iced,  are  often  grateful.  Champagne  is  also  very  good. 

When  the  symptoms  of  biliousness  are  less  acute  and  more  pro- 
tracted, the  diet  must  be  regulated  in  accordance  with  the  principles  of 
the  dietetics  of  liver  disease.  The  drugs  to  be  used  are  those  which  in- 
crease the  action  of  the  liver  and  relieve  portal  stagnation  by  producing 
a movement  of  the  bowels  each  day.  Alkalies  are  the  best,  and  the 
alkaline  purgative  waters  or  salines  dissolved  in  large  amounts  of  water 
soon  remove  the  disagreeable  symptoms.  The  writer  usually  selects 
phosphate  of  sodium,  and  has  seen  the  state  of  biliousness  removed  by 
the  use  of  this  drug  dissolved  in  hot  water  and  sipped  slowly  at  bed- 
time. In  more  severe  cases  it  may  also  be  taken  in  the  morning  before 
breakfast.  Carlsbad  or  Saratoga  Vichy  salts  in  the  same  way  are  also 
cf  service.  The  vegetable  hepatic  stimulants  may  answer  instead,  and 
indeed  have  been  of  service  when  alkaline  waters  could  not  be  taken. 

It  is  of  great  advantage  to  combine  an  alkali  with  a vegetable 
•cathartic,  and  in  cases  of  biliousness  in  which  the  patient  is  liable  to 


acute  exacerbations  bicarbonate  of  sodium  and  salicylate  of  sodium, 
alone  or  together,  combined  with  rhubarb  in  tincture  or  with  infusion 
of  gentian,  given  before  meals  have  been  of  service  to  the  writer.  The 
dose  of  rhubarb  is  such  as  to  ensure  one  or  two  evacuations  of  the 
bowels  each  day.  Instead  of  the  bitter,  for  children  an  aromatic  syrup 
may  be  used  as  the  excipient.  The  writer  is  satisfied  that  an  alkali 
administered  in  this  way  is  of  much  service  in  cases  of  biliousness 
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which  occur  in  persons  of  phlegmatic  temperament  who  are  over- 
weight and  leading  a sedentary  life  without  much  strain  or  excitement. 

The  mineral  acids  are  of  decided  advantage  in  biliousness,  particu- 
larly if  associated  with  abundant  discharge  of  urates  and  uric  acid. 
For  this  purpose  nitro-hydrochloric  acid  and  dilute  hydrochloric  acid 
have  served  the  writer  well.  They  should  be  given  after  meals,  well 
diluted,  and  may  be  combined  advantageously  with  a bitter,  as  mix 
vomica  in  small  doses.  It  has  seemed  to  the  writer  that  persons  of 
spare  build,  of  dark  complexion,  engaged  in  a sedentary  occupation 
with  much  worry,  are  best  relieved  by  acids.  They  are  also  indicated, 
according  to  Ringer,  if  there  is  headache  situated  along  the  eyebrows. 

At  the  same  time,  drugs  which  aid  gastric  and  intestinal  digestion 
or  which  allay  the  distressing  symptoms  must  be  used.  Preparations 
of  pepsin  and  pancreatin  are  required.  The  vegetable  bitters  or  min- 
eral acids,  bismuth,  carbolic  acid  or  creasote,  charcoal,  and  similar 
drugs,  are  to  be  used  if  indications  require  them. 

Patients  who  can  do  so  are  always  benefited  by  a course  of  waters 
at  any  good  “ cure,”  while  a life  in  the  woods,  a sea-voyage,  travel, 
or  light  occupation,  if  carried  out  in  accordance  with  hygienic  rules, 
removes  all  traces  of  sluggishness  of  the  liver. 

The  administration  of  drugs  is  the  least  important  element  in  the 
cure  of  biliousness.  Attacks  must  be  prevented  and  the  tendency 
removed  by  a properly-regulated  life.  If  the  diet  is  selected  in  accord- 
ance with  the  rules  previously  indicated,  it  will  aid  much.  Proper 
exercise  must  be  taken,  occupation  inquired  into,  hours  of  work  and 
rest  regulated,  systematic  bathing  directed,  and,  in  fact,  the  life  of  each 
day  conducted  in  a strictly  hygienic  manner.  In  children  the  best  results 
are  seen  if  the  patient  is  properly  managed.  In  accordance  with  the 
foregoing  their  life  must  be  regulated,  and  in  addition  the  proper 
development  of  all  the  functions  should  be  aided.  Their  muscular 
system  must  be  developed  and  the  skeleton  strengthened.  Proper 
attention  must  be  given  to  the  eyesight.  Often  the  evolution  of  the 
naso-pharyngeal  structures  is  overlooked.  An  excess  of  lymphoid  tis- 
sue as  seen  in  adenoid  growths  in  the  naso-pharynx,  interferes  with 
development,  curtails  breathing,  requires  hurried  eating,  and  hence  dis- 
turbs digestion  and  interferes  with  nutrition.  In  the  writer’s  hands  the 
removal  of  such  growths  has  been  followed  bv  as  striking  results  as  are 
seen  when  proper  glasses  are  fitted  to  a sufferer  from  a refraction  error. 
Outdoor  life,  bathing,  gymnastics,  exercise,  and  proper  food  and  hours 
for  sleep  will  produce  remarkable  changes  l'oi  the  bettci. 

Fatty  Liver. 

Fatty  degeneration  of  the  liver  dependent  upon  disease  of  other 
organs  requires  for  its  treatment  the  relief  of  such  disease  if  possible, 
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or  an  attempt  to  counteract  the  debilitating  effects  of  the  disease.  I lie 
general  health  of  the  patient  demands  attention,  and  with  the  removal 
of  the  cause,  tonics  and  stimulants  and  out-door  life,  with  well- 
regulated,  highly-nutritious  diet,  and  all  measures  to  promote  the 
general  health,  must  be  resorted  to.  Fatty  infiltration  of  the  liver, 
or  the  fat  liver,  as  it  may  be  termed,  like  the  fatty  heart,  is  usually 
associated  with  general  obesity  and  an  increase  of  fat  in  other  organs. 
The  presence  of  fat  in  the  liver  is  not  as  serious  as  its  presence  in 
other  situations ; as,  for  instance,  in  the  heart.  The  treatment,  there- 
fore, of  fatty  liver  is  the  same  as  advised  in  the  treatment  of  obesity, 
the  method  selected  being  dependent  upon  the  cause  of  the  obesity 
and  the  condition  of  the  heart  and  arteries  of  the  patient.  The 
methods  of  Oertel,  Banting,  Ebstein,  Schwenninger,  and  others  are  of 
avail.  In  the  use  of  these  methods  reduction  of  the  amount  of  food  is 
insisted  upon  and  plenty  of  exercise  ordered.  Oertel  also  reduces  the 
quantity  of  fluids.  All  of  these  authors  allow  a mixed  diet,  with  the  excep- 
tion of  Banting,  who  orders  an  exclusive  albuminous  diet.  Ebstein  per- 
mits the  fats  to  be  taken,  but  requires  a reduction  in  the  starch  and  the 
saccharine  foods.  In  proper  cases  purgatives  may  be  used,  and  espe- 
cially in  the  form  of  mineral  waters.  Oertel,  however,  advises  against 
the  use  of  the  Carlsbad  waters  or  the  “cure”  at  Carlsbad.  The 
Marienbad  waters  are  advised  by  Kisch,  but  it  is  to  be  remembered 
that  an  anaemic  patient  would  be  prostrated  by  such  a course,  while 
a plethoric  one  would  be  improved.  Graduated  exercise,  of  course, 
must  be  allowed,  the  amount  dependent  upon  the  condition  of  the 
heart.  Such  exercise  gradually  strengthens  the  heart-muscle  and 
increases  its  function.  In  grave  cases  it  should  be  attempted  only 
in  the  strictly  accurate  manner  laid  down  by  Oertel.  The  circulation 
in  the  right  heart  and  pulmonary  vessels  is  increased  and  the  general 
circulation  benefited  thereby.  The  portal  circulation,  particularly, 
would  be  stimulated  by  proper  exercise  by  gymnastics  and  properly- 
directed  massage.  Drugs  are  not  of  much  service.  Preparations  of 
arsenic  may  be  used,  and  iron,  if  the  patients  are  anaemic,  is  always 
of  service. 


Congestion  op  the  Liver. 

Active  hyperaemia  of  the  liver  is  seen  more  particularly  in  hot 
climates.  It  follows  the  abuse  of  stimulants.  Rich  food  and  alcoholic 
drinks  must  be  avoided,  and  checking  of  the  perspiration  prevented. 
A repetition  of  the  attack,  so  liable  to  take  place,  can  be  prevented  by 
these  means.  The  diet  must  be  simple.  Milk,  broth,  beef-essence, 
and  the  most  easily  digested  semi-solids  must  be  employed.  Active 
hyperaemia,  if  attended  by  pain,  may  require  local  bloodletting,  as 
by  cups  or  leeches.  The  latter  may  be  applied  to  the  anus.  Deple- 
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tion  can  sometimes  be  secured  by  active  purgation  with  salines.  A 
warm  bath  at  the  time  of  the  attack  is  of  service.  Sinapisms,  fol- 
lowed by  large  poultices  of  flaxseed  or  cloths  wrung  out  of  hot  water, 
with  or  without  turpentine,  give  great  comfort.  Some  internal  reme- 
dies appear  to  relieve  the  congestion.  Alkalies,  chloride  of  ammo- 
nium, and  ipecacuanha  are  highly  spoken  of.  Mercurials  are  not  re- 
sorted to.  Effervescing  alkalies  may  be  administered  before  meals 
with  a weak  bitter  infusion.  Bicarbonate  of  sodium,  with  tarax- 
acum, is  often  prescribed,  and  Carlsbad,  Vichy,  and  Bedford  salts 
are  valuable.  Chloride  of  ammonium  is  considered  by  some  almost  a 
specific.  Large  doses  are  administered  frequently,  and  in  twenty-four 
or  forty-eight  hours  the  acute  symptoms  disappear.  Ten  grains  of  the 
drug  may  be  given  every  two  hours,  largely  diluted,  or  20  grains  at 
intervals  of  four  hours  until  six  doses  have  been  taken,  when  the 
amount  may  be  reduced.  McLean  has  called  attention  to  the  value 
of  ipecacuanha.  Large  doses  alone  are  of  service;  15  to  30,  or  even 
40,  grains  are  administered,  care  being  taken  not  to  provoke  emesis. 
In  order  that  this  may  be  prevented,  the  patient  should  lie  down  and 
precede  the  doses  of  ipecacuanha  by  10  drops  of  deodorized  tincture 
of  opium,  and  at  the  same  time  a mustard  plaster  should  be  applied 
to  the  epigastrium.  The  ipecac  should  be  repeated  in  three  hours,  and 
after  the  second  dose  relief  is  usually  secured.  If  not,  a third  dose 
may  be  taken. 

Chronic  Congestion  or  Chronic  Hypersemia  of  the  liver  requires 
treatment  with  two  objects  in  view : first,  to  remove  the  cause ; and 
second,  to  deplete  the  engorged  liver.  In  order  to  secure  the  first,  the 
circulation  must  be  carefully  studied.  Lesions  of  the  heart  which 
produce  venous  stasis  must  be  overcome  if  possible : digitalis  is 
therefore  to  be  used  in  full  doses  until  the  dilated  heart  responds  to 
treatment.  Other  cardiac  tonics  are  likewise  of  service.  Saline 
cathartics,  as  the  sulphate  of  magnesium  or  the  saline  purgative 
waters,  must  be  judiciously  administered.  The  congestion  may  be 
due  to  disease  of  other  organs  within  the  abdomen  or  arise  from  the 
pressure  of  growths  or  hypertrophied  organs.  If  possible  they  should 
be  removed.  Malarial  congestion  requires  for  its  treatment  the  use  of 
proper  antiperiodics,  of  saline  purgatives,  counter-irritation  or  fre- 
quent cuppings,  and  even  occasional  leechings,  over  the  liver  or  about 
the  anus.  A certain  amount  of  anaemia  is  frequently  present,  and 
must  be  treated  in  the  usual  way.  Arsenic  meets  several  indications 
when  used  cautiously  : the  chronic  malaria,  the  poor  digestion,  and 
the  weak  heart  are  benefited.  The  general  indications  concerning 
diet  and  exercise  previously  mentioned  must  be  carefully  attended 
to.  When  congestion  of  the  liver  is  followed  by  atrophy  or  by  the 
“nutmeg”  liver,  symptoms  of  portal  obstruction  arise,  as  in  cirrhosis. 
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The  treatment  detailed  in  the  section  on  the  latter  disease  and  in  the 
discussion  of  Ascites,  etc.  is  applicable  to  atrophy  and  “ nutmeg  liver.” 
Pigment  liver  is  due  to  congestion,  with  deposition  of  hsematin  in  the 
vessels  and  secondary  interstitial  hepatitis.  The  treatment  is  evident 
from  what  has  already  been  said. 

Amyloid  Degeneration  of  the  Liver. 

There  are  no  drugs  which  have  any  influence  on  amyloid  degen- 
eration, although  at  one  time  it  was  thought  that  alkalies  administered 
freely  had  a decided  effect  upon  the  condition.  The  cause  must  be  com- 
bated in  the  management  of  amyloid  disease,  and  its  baneful  influence 
removed  if  possible.  Suppuration  must  therefore  be  checked,  bone  dis- 
eases treated  actively  and  as  early  as  possible,  and  syphilis  and  tuber- 
culosis treated  in  accordance  with  the  well-known  methods  for  their 
limitation.  It  should  not  be  forgotten  by  surgeons  who  hesitate  in  the 
performance  of  operations  that  the  continuance  of  chronic  suppuration 
or  of  any  chronic  necrotic  process  is  liable  to  be  attended  by  amyloid 
degeneration.  Imminent  danger  from  this  cause,  therefore,  urges  to 
early  operation. 

Iodine  is  said  to  be  of  service  in  amyloid  disease.  Murchison 
advises  the  administration  of  the  tincture  in  doses  of  10  or  15  minims, 
diluted,  three  or  four  times  a day.  No  doubt  cases  of  amyloid  disease 
are  benefited  by  this  drug,  but  it  is  not  likely  that  the  degenerative 
process  is  checked. 

The  general  rules  regarding  diet,  habits,  and  exercise  that  pei  fain 
to  all  forms  of  hepatic  disease  must  be  enjoined,  as  far  as  practicable. 

In  the  course  of  amyloid  disease  of  the  liver  complications  will 
arise  and  demand  attention.  The  disease  is  likely  to  cause  most 
obstinate  vomiting  and  excessive  diarrhoea,  both  of  which  are  dif- 
ficult to  control.  For  the  vomiting  counter-irritation  over  the  epi- 
gastrium may  be  used,  and  bismuth  and  hydrocyanic  acid  administered 
internally.  Cocaine  appealed  to  be  of  service  in  one  of  the  writer’s 
eases.  Whether  to  check  the  diarrhoea  or  not  is  always  a problem, 
because  albuminuria  is  generally  present.  Opiates  must  be  used  under 
these  circumstances  with  great  caution,  and  even  with  care  uraemia 
may  occur.  Large  doses  of  bismuth  and  aromatic  sulphuric  acid  may 
be  given,  and  hot  fomentations  and  counter-irritation  used  upon  the 
abdomen. 


Hydatid  Cysts  of  the  Liver. 

The  treatment  of  hydatid  cysts  is  preventive,  symptomatic  and 
curative.  Care  should  always  be  taken  by  those  who  are  among  dogs 
and  other  animals  to  avoid  contracting  the  disease. 

The  symptoms  which  require  relief  are  usually  due  to  pressure  or 
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to  local  inflammation,  indicated  by  pain.  In  multiple  hydatid  cysts, 
jaundice  and  ascites  are  the  symptoms  which  demand  the  attention  of 
the  therapeutist. 

At  one  time  it  was  thought  that  medicine  by  the  mouth  would  cause 
destruction  of  the  parasite,  followed  by  absorption  of  the  cyst.  Chamo- 
mile alone  or  with  bromide  of  potassium  was  advised  ; turpentine  was 
administered  by  others;  iodide  of  potassium  has  been  vaunted;  and 
Davine  thought  he  obtained  some  good  results  from  salts  of  mercury. 
The  argument  against  the  administration  of  drugs  is  that  by  disturb- 
ing the  intestinal  canal  risk  of  rupture  from  vomiting  or  diarrhoea  is 
increased. 

It  does  not  seem  probable  that  internal  remedies  can  be  so  absorbed 
and  taken  up  by  the  cyst  as  to  influence  the  life  of  the  parasite.  If 
any  curative  treatment  is  advisable,  operative  measures  of  some  form 
should  at  once  be  decided  upon.  Various  method  are  advocated,  but 
tapping  and  free  excision  have  the  support  of  most  men  of  experience. 
The  injection  of  medicated  fluids  and  the  use  of  electricity  are  not  with- 
out advocates.  Tapping  may  be  done  with  a trocar  and  canula,  or  by 
means  of  aspiration  with  the  Dieulafoy  apparatus,  which  is  usually 
employed.  The  advocates  of  puncture  of  the  cyst  believe  that  it  is 
the  simplest  method  and  attended  with  the  least  danger.  Of  course 
if  suppuration  has  taken  place  in  the  cyst  no  cure  can  be  brought 
about  simply  by  tapping  or  aspirating.  Surgeons  who  oppose  tap- 
ping or  the  use  of  the  aspirator  believe  that  serious  results  sometimes 
follow  this  method.  There  is  no  doubt  that  in  a measure  one  is  strik- 
ing in  the  dark  when  the  needle  is  plunged  into  the  region  in  which  a 
hydatid  cyst  is  situated. 

Graham  in  his  recent  work  on  Hydatid  Diseases  relates  a number 
of  cases  which  died  a short  time  after  tapping.  In  one  case  the 
cause  of  death  could  not  be  found  at  the  post-mortem  examination  ; in 
another,  sudden  cough  on  the  introduction  of  the  needle  led  to  rupture 
of  the  cyst  into  the  lung,  with  haemorrhage  which  filled  the  whole  left 
lung.  In  two  of  his  patients  tapping  had  to  be  immediately  followed 
by  free  incision,  because  of  the  onset  of  alarming  symptoms.  It  is  fair 
to  state  that  in  both  these  cases  the  cvst  was  in  the  luna;.  Graham 
states,  however,  that  he  has  frequently  noticed,  after  evacuating  an 
abdominal  hydatid,  troublesome  and  intense  symptoms,  such  as  vom- 
iting, severe  pain,  high  temperature,  and  a rapid  pulse  persisting  for 
several  days.  He  does  not  believe  that  this  is  due  to  peritonitis,  but 
that  either  absorption  of  the  fluid  had  taken  place  or  else  the  symptoms 
were  reflex  in  their  character.  In  the  very  limited  experience  of  the 
writer  aspiration  with  antiseptic  precautions  was  not  followed  by  grave 
symptoms,  and  resulted  in  cure  in  two  patients,  a child  and  an  adult. 
It  is  thought  that  in  the  process  of  cure  after  tapping  the  cyst-walls 
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collapse  and  fall  away  from  the  adventitia;  an  exudation  of  serum 
then  takes  place  as  the  new  cyst  forms,  while  the  cyst-wall  becomes 
a suppurating  mass,  breaking  down  into  an  amorphous  debris,  borne 
authors  believe  that  it  is  necessary  to  evacuate  only  a small  amount  ol 


Graham  advises  the  physician  not  to  allow  the  patient  to  go  out  of 
his  care  until  some  time  has  elapsed,  as  there  is  danger  of  euppura- 
tion  Fagge  recommends  that  a year  of  quiet  should  elapse  alter 
the  cyst  has  been  tapped,  in  order  that  suppuration  may  not  be 
set  up.  It  has  just  been  mentioned  that  .it  is  uncertain  what  is 
touched  by  the  exploring  needle  when  it  is  introduced  m the  hepatic 
region  The  dangers  that  may  arise  from  tapping  are  increased  often 
because  of  the  difficulty  of  localizing  the  cyst.  The  cyst  may  be 
either  directly  beneath  the  diaphragm,  behind  the  pendent  lobes  ol 
the  liver,  or  in  the  median  line  near  the  suspensory  ligament.  For 
these  reasons,  while  exploratory  puncture  in  certain  regions  is  sim- 
ple and  apparently  free  from  risk,  tapping  operations  are  not  to  be 
generally  advised  in  the  treatment  of  hydatid  disease. 

Direct  incision  and  evacuation  of  the  contents  of  the  hydatid  is  cei- 
tainly  the  most  rational  method  of  treatment.  The  operation  is  per- 
formed as  are  other  abdominal  operations.  Lindemann  is  said  to  have 
performed  the  first  operation  in  1871.  He  stitched  the  cyst-wall  to  the 
abdominal  parietes,  and  his  patient  made  a rapid  recovery.  Tait  makes 
an  abdominal  incision,  aspirates  the  fluid,  then  opens  the  cyst,  and 
stitches  its  edges  to  the  external  wound.  Simons  operates  differently. 
He  first  inserts  a fine  trocar  and  canula,  and  withdraws  the  canula  to 
verify  the  diagnosis.  He  then  inserts  a larger  instrument,  which  allows 
some  fluid  to  escape.  He  keeps  this  in  position,  and  applies  an  anti- 
septic dressing.  The  plugs  in  the  canula  are  removed  at  intervals  of 
a few  days  in  order  to  study  the  character  of  the  disease.  As  soon  as 
pus  is  found  inflammatory  adhesions  have  resulted,  and  he  then  cuts 
directly  into  the  cyst.  This  method  is  tedious,  and  even  unceitain  as 
a means  of  procuring  adhesions. 

If  the  direct  incision  is  decided  upon,  the  most  prominent  part 
of  the  tumor  is  selected,  and  an  incision  two  inches  long  is  made 
to  the  surface  of  the  peritoneum.  The  further  technique  is  the 
same  as  the  operation  for  ovarian  tumors,  care  being  taken  to  attach 
the  edges  of  the  cyst  to  the  abdominal  incision  and  not  to  allow  fluid 
to  escape  into  the  abdominal  cavity,  After  the  cyst  is  stitched  to 
the  wound  it  is  opened  with  a knife  and  the  finger  inserted.  The 
contents  are  thoroughly  evacuated  and  the  daughter-cysts  are  removed 
by  curetting.  The  cyst  must  be  completely  emptied.  Anything  like 
force  must  be  avoided,  as  bleeding  may  result  from  the  pericystic  con- 
nective tissue.  After  the  contents  are  evacuated  a drainage-tube  is 
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inserted  and  the  wound  dressed  antiseptically.  The  method  of  direct 
incision  has  also  been  performed  in  two  parts : First  incise  down  to 
the  peritoneum  and  plug  the  wound  with  serum  gauze.  In  about  a 
week  adhesions  are  formed.  The  cyst  is  then  opened  with  a knife  as 
in  Lindemann’s  operation.  Barwell  has  advocated  this  method  in 
England.  Graham  argues  that  it  has  no  advantage  and  necessitates 
the  shock  of  two  operations,  while  adhesions  are  not  always  procured. 
Cysts  that  grow  on  the  upper  surface  of  the  liver  must  be  reached 
by  removing  the  ribs  at  the  most  dependent  part.  Care  must  be 
taken  not  to  allow  fluid  to  escape  into  the  pleural  cavity.  Usually 
a counter-opening  must  be  made  in  order  to  favor  drainage  The 
cyst  after  operation  should  be  frequently  syringed  with  a few  drops 

of  lodine  and  water  or  a bichloride-of-mercury  solution,  care  being 
taken  not  to  inject  the  fluid  forcibly. 

An  article  by  Fagge  and  Durham  in  1871  called  attention  to  the  use 
°f  electricity  in  the  treatment  of  hydatid  cysts,  but  the  report  of  their 
cases  in  which  complete  cure  was  claimed  has  not  been  followed  by 
enthusiastic  reports  of  other  operators.  The  needles  were  electro-gilt 
and  intioduced  into  the  cyst  a few  inches,  and  were  made  to  touch 
each  other  when  inserted.  The  negative  pole  of  the  galvanic  battery 
Mas  attached  to  the  needles,  while  the  positive  pole  terminated  in  a 
sponge,  which  was  rubbed  over  the  tumor.  The  current  was  allowed 
to  pass  for  ten  minutes.  The  advocates  of  this  treatment  believe  that 
the  saline  solution  in  the  cyst  is  decomposed,  and  that  the  parasite  in 
consequence  loses  its  vitality. 

A large  number  of  materials  have  been  injected  into  the  cysts. 
Iodine  seems  to  have  been  the  favorite,  carbolic  acid  next,  and  finally 
a solution  of  bichloride  of  mercury  and  carbolic  acid.  Pover  recom- 
mended a mixture  of  drachm  each  of  fluid  extract  of  male  fern 
and  liquor  potassii.  Batchelli  used  a strong  solution  of  bichloride 
of  mercury,  and  permanganate  of  potassium  is  said  to  cure  cases  of 
hydatid  cyst  with  daughter-cysts  if  injected  into  the  cavity. 

Acute  Yellow  Atrophy  of  the  Liver. 

This  peculiar  affection,  rare  and  always  fatal,  is  unfortunately  of  no 
interest  to  the  therapeutist  who  is  anxious  to  secure  good  results.  * There 
are  no  remedies  or  methods  of  procedure  which  will  stop  the  progress 
of  the  disorder  or  even  relieve  any  of  the  symptoms.  Whatever  treat- 
ment is  used  must  be  entirely  symptomatic.  The  vomiting  that  occurs 
will  require  attention;  haemorrhages  maybe  checked;  if  possible  the 
pain,  which  sometimes  is  complained  of,  relieved  in  a partial  manner ; 
and  exhaustion  and  prostration  treated  by  stimulants.  In  pregnant 
women  it  is  barely  possible  that  the  induction  of  labor  might  be  of 
service  if  performed  sufficiently  early,  and  yet  the  dangers  from  uterine 


ACUTE  LOCALIZED  HEPATITIS  OR  ABSCESS  OF  THE  LIVER.  829 

haemorrhage  would  make  the  procedure  most  grave.  If  the  blood  should 
not  show  much  reduction  in  the  number  of  red  corpuscles  and  the  ope- 
ration were  resorted  to  early,  it  might  be  of  service.  II  the  red  blood- 
corpuscles  are  destroyed,  certainly  fatal  haemorrhage  will  ensue,  and 
therefore  it  is  scarcely  worth  while  to  interfere.  Attempts  might  be 
made  also  to  invoke  the  action  of  the  skin,  and  thereby  relieve  the  con- 
gested and  degenerated  kidneys.  The  renal  organs  should  also  receive 
attention  and  their  functions  be  excited  if  possible  by  cups  and  fomen- 
tations. The  cases  which  the  writer  has  seen  did  not  respond  to  any 
treatment  whatsoever,  except  that  pain  was  relieved  apparently  by  ano- 
dynes. Of  course  these  cases  have  led  the  writer  to  insist  upon  the 
induction  of  labor  as  soon  as  the  diagnosis  of  acute  yellow  atrophy  of 
the  liver  is  made,  with  the  hope  that  by  removing  the  predisposing 
factor  of  pregnancy  life  may  be  saved. 

Acute  Localized  Hepatitis  or  Abscess  of  the  Liver. 

Multiple  abscesses  of  the  liver,  pyiemic  abscesses,  or  emboli  and 
tropical  abscess  will  be  considered  together.  Although,  in  accordance 
with  our  classification,  they  belong  to  another  section,  space  is  saved 
by  considering  them  here.  Pysemic  abscesses  are  not  curable  The 
symptoms  which  accompany  the  affection  alone  can  be  treated.  Pain 
and  tenderness  must  be  relieved  by  local  applications  of  heat ; large 
poultices  or  hot  cloths  will  be  found  to  be  of  comfort.  Anodynes  must 
be  used  in  accordance  with  the  circumstances  of  the  case.  Jaundice 
generally  does  not  require  much  treatment,  as  it  is  often  due  to  a mor- 
bid condition  of  the  blood.  If  the  inflammation  is  due  to  the  presence 
of  gall-stones,  the  jaundice  is  more  intense,  and  is  to  be  treated  in 
accordance  with  the  principles  laid  down  in  an  earlier  part  of  this 
article.  For  the  constitutional  symptoms  quinine  and  the  mineral 
acids  are  to  be  used.  Stimulants  of  course  will  be  necessary.  Other 
symptoms  that  arise,  such  as  vomiting  and  diarrhoea,  will  require  atten- 
tion. The  diet  must  be  nutritious  and  abundant. 

Even  in  cases  of  multiple  abscess  surgical  methods  of  relief  are 
sometimes  necessary.  Aspiration  may  be  required  with  the  hope  of 
relieving  symptoms ; permanent  good  would,  of  course,  not  ensue. 
Multiple  abscesses  that  result  from  dysentery  should  not  deter  one 
from  an  operation.  If  the  operation  is  properly  done  and  proper 
drainage  secured,  it  will  do  no  harm  and  may  result  in  cure.  The 
presence  of  two  or  more  abscesses  does  not  necessarily  compel  us 
to  withhold  our  hands,  as  any  number  may  be  operated  upon  and 
drained  simultaneously. 

Tropical  abscess  of  the  liver  requires  treatment  differing  in  charac- 
ter in  the  two  stages  of  the  disease.  In  the  first  stage  the  treatment  is 
not  unlike  that  of  congestion  of  the  liver.  Dietetic  and  hygienic  meas- 
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ures  must  be  employed.  Local  applications  and  remedies  for  the  relief 
of  pain  are  to  be  given,  such  as  chloride  of  ammonium,  ipecacuanha, 
and  saline  aperients.  They  are  administered  by  the  methods  advised 
in  congestion  of  the  liver.  Should  the  congestion  of  this  form  of 
hepatitis  not  be  relieved  and  suppuration  take  place,  a different  plan 
is  required.  The  pain  and  local  discomfort  will  require  local  appli- 
cations of  heat  and  moisture  and  the  use  of  sinapisms  or  blisters. 
The  fever  must  be  treated  in  accordance  with  the  usual  methods  for 
the  treatment  of  hectic,  and  the  strength  of  the  patient  must  be  kept 
up.  Nutritious  food,  not  too  stimulating,  must  be  given,  and  quinine 
and  the  mineral  acids  used.  The  presence  of  pus  can  be  accurately 
determined  only  by  the  aspirator. 

Puncture  of  the  liver  for  this  purpose  is  not  generally  attended 
with  danger.  A long,  fine  needle  attached  to  the  end  of  the  ordinary 
aspirating  apparatus  of  Bowditch  or  Dieulafoy  may  be  used.  The 
puncture  should  be  made  at  the  most  prominent  or  swollen  part,  par- 
ticularly if  it  is  oedematous.  When  on  the  right  side,  the  needle  should 
be  thrust  upward  to  the  left ; and  if  in  the  left  side,  its  point  should  be 
directed  obliquely  to  the  right.  The  needle  should  then  be  withdrawn 
slowly.  If  pus  is  present,  a drop  or  two  will  be  found  in  the  canula 
or  on  the  point  of  the  needle.  The  absence  of  pus  does  not  necessarily 
signify  the  absence  of  an  abscess.  Sometimes  the  material  forming  the 
abscess  is  so  thick  that  it  will  not  become  attached  to  the  exploring 
needle,  or  the  abscess  may  not  have  been  reached.  Repeated  punctures 
are  not  harmful,  and  may  be  required  before  the  question  of  abscess 
is  definitely  settled.  Instead  of  harm  being  done,  there  are  quite  a 
number  of  cases  on  record  in  which  the  symptoms  were  benefited 
by  puncturing.  If  pus  is  obtained,  further  procedures  will  depend 
upon  the  position  of  the  abscess  and  its  size.  If  near  the  surface  and 
of  large  size,  it  should  be  opened  freely  with  the  usual  antiseptic  pre- 
cautions. An  antiseptic  solution  should  be  used  to  wash  it  out  and 
proper  drainage  instituted.  If  the  abscess  is  presumably  very  deep, 
in  opening  it  the  danger  of  haemorrhage  from  the  tissue  of  the  liver 
must  be  considered.  In  these  cases  it  is  probably  better  to  aspirate 
with  a large  canula,  through  which  drainage  material  can  be  conducted 
to  the  wound.  Such  aspiration  should  not  be  performed  if  the  abscess 
can  only  be  reached  through  the  pleura  behind.  Under  these  circum- 
stances it  is  better,  after  cutting  down  on  the  pleura,  if  adhesions  have 
not  formed,  to  stitch  it  by  a double  row  'to  the  diaphragm  and  then 
open  freely  with  a bistoury.  If  the  abscess  is  anterior,  adhesions  of 
the  peritoneum  to  the  liver  are  of  advantage  ; if  not  present,  the 
walls  of  the  abscess  could  be  stitched  to  the  peritoneum  and  then 
opened. 

If  the  abscess  has  ruptured  into  the  lung  or  pleura,  or,  in  fact,  into 
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any  of  the  neighboring  structures,  it  should  be  opened  and  drained  as 
early  as  possible.  If  there  seems  to  be  deep-seated  suppuration  which 
is  not  likely  to  open  into  important  parts,  and  if  the  patient  is  not 
losing  ground,  the  surgeon  may  wait  a few  days  until  the  pus  is  in 
a more  favorable  situation.  Otherwise,  as  soon  as  the  presence  of  pus 
is  determined  the  operation  for  its  removal  should  be  done. 

Cirrhosis  of  the  Liver. 

No  doubt  the  early  stages  of  this  disease  are  amenable  to  treat- 
ment if  the  habits  of  the  patient  are  fully  under  the  control  of 
the  physician.  In  all  probability  the  stage  of  congestion  which  is 
thought  to  precede  an  overgrowth  of  the  connective  tissue  may  be  re- 
moved. Treatment  with  this  end  in  view  is  similar  to  the  treatment 
of  congestion  of  the  liver.  In  addition  to  regulation  of  diet  and 
habits,  the  use  of  alkaline,  purgative,  and  diuretic  waters  is  recom- 
mended ; occasionally  local  depletion  is  used.  The  administration  of 
iodide  of  potassium  is  looked  upon  with  favor  by  some.  Chloride  of 
ammonium,  administered  in  large  doses,  is  also  useful,  and  often  the 
enlarged  and  congested  liver,  the  first  stage  of  cirrhosis,  which  is  indi- 
cated by  the  habits  and  associate  symptoms,  diminishes  rapidly  when 
this  drug  is  administered.  Some  practitioners  give  small  doses  of 
mercury,  while  others  advise  external  applications  of  the  drug.  The 
green  iodide  of  mercury,  administered  three  times  a day  in  J-grain 
doses,  appears  to  act  as  a resolvent  according  to  the  testimony  of  some 
authors,  and  at  the  same  time  relieves  the  overloaded  portal  circula- 
tion. 

The  writer  has  full  confidence  in  the  importance  of  stopping  the 
use  of  stimulants  and  in  depletion.  He  is  not,  however,  satisfied  as 
to  the  curative  effects  of  iodide  of  potassium,  although,  as  it  is  advo- 
cated by  high  authorities,  the  drug  should  be  given  a fair  trial.  It 
may  be  administered  by  the  method  indicated  in  the  section  on  the 
Administration  of  Drugs.  A course  of  waters  at  Carlsbad  or  Vichy,  at 
Bedford  or  Saratoga,  with  a proper  regimen,  may  relieve  the  first  stage. 
The  course  should  be  repeated  annually  for  a few  years.  If  the  disease 
has  gone  on  to  the  stage  of  overgrowth  of  connective  tissue,  there  are 
no  remedies  of  any  service.  The  measures  resorted  to  must  have  for 
their  object  diminution  of  the  congestion  which  is  present,  thereby 
avoiding  further  proliferation  of  connective  tissue.  Dietetic  means, 
of  course,  are  necessary  to  bring  this  about.  The  liver  must  be  re- 
lieved from  the  performance  of  its  functions  as  much  as  possible,  and 
hence  starchy  foods,  sugars,  and  fats  must  be  diminished  in  amount  or 
withdrawn  entirely.  Stimulants  or  highly-seasoned  dishes  of  course  are 
not  to  be  allowed.  In  order  to  reduce  the  congestion,  the  portal  circu- 
lation must  be  relieved  by  means  of  alkaline  purgative  waters,  as  Carls- 
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bad  water,  Ilunyadi  water,  Friederichshall  water,  and  the  Saratoga  or 
Bedford  water  of  this  country.  If  after  these  measures  the  disease 
progresses,  attention  must  be  paid  to  the  congestion  in  the  portal  area 
of  the  circulation,  and  measures  used  which  will  lessen  the  deleterious 
results  of  such  congestions  in  the  abdominal  viscera.  In  the  earlier  sec- 
tions of  this  article  the  treatment  of  these  congestions  was  referred  to. 

The  gastric  and  intestinal  catarrh,  the  gastro-intestinal  haemor- 
rhages, haemorrhoids,  and  ascites,  are  treated  in  cirrhosis  of  the  liver 
just  as  they  are  treated  in  other  affections  of  the  organ  in  which  the 
portal  circulation  is  obstructed.  The  condition  of  the  skin  and  kid- 
neys must  of  course  be  looked  after  most  carefully.  Tonics  and  meas- 
ures to  keep  up  the  strength  of  the  patient  are  required.  The  mineral 
acids,  quinine,  nux  vomica,  and  other  bitter  tonics,  serve  a good  pur- 
pose, and  in  the  course  of  the  disease  may  be  alternated  from  time  to 
time.  In  the  later  stages  of  the  disease  it  is  necessary  to  administer 
stimulants.  Prostration  is  so  great  and  digestion  so  poor  that  without 
stimulating  the  mucous  membrane  of  the  stomach  digestion  cannot  be 
carried  on,  while  the  prostration  of  course  cannot  well  be  relieved  by 
other  means.  It  is  necessary,  therefore,  to  relax  the  regulations  re- 
garding the  use  of  alcohol,  and  spirituous  liquors  or  wines  must  be 
ordered.  Any  one  who  sees  a case  through  a long  period  of  time  will 
readily  understand  how  necessary  it  is  to  administer  stimulants  in  the 
later  stages. 

In  the  latter  stages  of  hepatic  cirrhosis  a cachexia  develops  which 
requires  most  careful  hygienic  treatment,  including  the  use  of  stimu- 
lants. In  the  cachexia  the  nutrition  of  the  skin  particularly  suffers. 
It  should  be  kept  well  oiled,  as  it  is  liable  to  become  dry  and  scaly, 
and  bed-sores  or  low-grade  inflammations  and  ulcers  are  likely  to 
develop.  Pressure-points  must  be  kept  dry  by  powders  and  stimu- 
lated by  friction.  Cleanliness  of  the  patient  must  be  insisted  upon, 
and  local  inflammatory  areas  prevented  by  proper  bedding  and  cloth- 
ing. As  a summary  of  the  treatment  of  cirrhosis  of  the  liver  we  may 
say  that  the  following  measures  are  necessary  : regulation  of  the  diet ; 
attention  to  the  functions  of  the  skin  and  kidneys  ; treatment  of  symp- 
toms due  to  portal  congestion  ; attention  to  gastric  and  intestinal  diges- 
tion ; an  occasional  use,  therefore,  of  calomel  associated  with  bitter 
tonics,  particularly  after  indiscretion  in  diet  or  work,  when  the  tongue 
becomes  heavily  coated,  the  appetite  is  lost,  bowels  costive,  and  stools 
clayey ; and  the  administration  of  the  mineral  acids,  bitter  tonics,  and 
stimulants  when  indicated. 

Syphilitic  hepatitis  is  to  be  treated  in  accordance  with  methods 
established  for  the  treatment  of  the  latter  stages  of  syphilis.  The 
iodides  are  to  be  given  freely,  alternating  with  or  combined  with  tonic 
courses  of  mercury.  Tonics  are  to  be  used  when  required.  Proper 
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diet  is  to  be  selected  and  general  hygiene  regulated.  Tubercular 
hepatitis  or  tuberculosis  of  the  liver  does  not  require  treatment 
directed  to  that  organ  particularly. 

Leucocythaemia  will  be  considered  elsewhere  in  this  volume. 

Thrombosis  op  the  Portal.  Vein. 

If  occlusion  of  the  portal  vein  occurs,  ascites  and  congestion  of  the 
vessels  in  the  gastro-intestinal  tract,  with  subsequent  catarrhs,  haemor- 
rhages, and  other  symptoms  of  portal  congestion,  are  also  present. 
Treatment  which  ameliorates  the  symptoms  should  be  resorted  to : 
to  remove  the  cause  is  scarcely  to  be  hoped  for. 

If  suppuration  exists,  efforts  should  be  made  to  lessen  its  effects  by 
tonics  and  stimulants.  Otherwise,  drugs  will  not  be  of  service,  and 
may  prevent  the  good  results  of  stimulants,  food,  and  rest. 

Acute  Catarrhal  Inflammation  op  the  Gall-ducts. 

At  the  beginning  of  an  attack  of  acute  catarrh  of  the  gall-ducts 
liquid  food  that  is  not  stimulating  is  required.  Diluted  milk  or 
milk  and  lime-water,  peptonized  milk,  whey,  buttermilk,  beef-tea, 
animal  broths,  and  “ slops  ” generally  are  required.  As  the  attack 
subsides  more  solid  food  may  be  used.  Oysters,  white  meat  of 
chicken,  a finely-minced  steak  made  into  a pate,  and  broiled  sweet- 
bread, gradually  passing  on  to  other  meats,  eggs,  fish,  and  easily- 
digested,  succulent  vegetables,  may  be  used. 

The  patient  should  be  put  to  bed  and  kept  warm.  Warmth  should 
be  applied  particularly  to  the  extremities.  Mustard  plasters,  or  even 
more  active  counter-irritation,  to  the  epigastrium  and  right  hypochon- 
driurn  are  necessary. 

Sedatives  to  relieve  vomiting,  as  in  biliousness,  are  to  be  used. 
Calomel  or  alkaline  draughts  to  secure  purgation  should  be  given  in 
the  first  twenty-four  hours.  The  bile  is  retained  in  the  liver  by  a 
very  slight  obstacle.  The  pressure  which  causes  it  to  pass  out  in 
health  is  very  small ; if  this  pressure  be  increased,  the  plug  of  mucus 
or  other  obstacle  in  the  biliary  caual  may  be  removed.  An  emetic  will 
have  this  effect.  A sufficient  dose  of  ipecacuanha  or  i-grain  doses  of 
tartar  emetic,  given  every  hour  in  a large  amount  of  hot  water  until 
emesis  is  produced,  will  often  relieve  the  obstructive  jaundice. 

Drugs  which  liquefy  the  bile  and  at  the  same  time  increase  secretions 
from  mucous  membranes  or  dissolve  mucus  are  indicated.  Of  these, 
phosphate,  bicarbonate,  benzoate,  and  salicylate  of  sodium  are  the  best. 
At  first  the  drug  which  is  used  may  be  combined  with  calomel  in 
small  doses,  and  afterward  given  alone  freely  diluted.  Alkalies  may 
be  given  with  taraxacum  in  decoction  or  in  pill  or  capsule,  followed 
by  large  amounts  of  hot  water.  Chloride  of  ammonium  is  another 
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drug  of  great  service:  5 grains  every  two  or  three  hours,  masked  by 
licorice  or  by  simple  syrup,  may  be  given.  It  can  also  be  given  in 
capsule,  compressed  pill,  or  cachet.  If  the  bowels  have  been  freely 
opened  and  the  jaundice  does  not  show  signs  of  disappearing,  nitrate 
of  silver  may  be  used.  It  should  be  given  in  pill  form  and  on  an 
empty  stomach. 

Ipecacuanha  in  small  doses  as  an  hepatic  stimulant  is  advised  by 
many  writers.  It  should  be  given  after  the  nausea  and  vomiting  of 
the  first  period  of  the  attack  have  passed  off ; \ to  1 grain  every  two 
or  three  hours  is  sufficient.  It  may  be  combined  with  nitrate  of  silver 
if  that  drug  is  given,  Hydrastis  is  much  employed  in  certain  parts  of 
this  country  under  similar  circumstances.  In  more  protracted  cases 
nitric  acid  is  often  of  service,  and  the  acid  pack  over  the  liver  or  the 
general  acid  bath  may  be  used.  The  method  of  Krull  has  been 
advocated  during  the  past  five  years,  and  the  writer  has  observed 
some  cases  that  were  rapidly  relieved  by  it.  From  1 to  4 pints 
of  water,  at  a temperature  of  59°  F.,  are  slowly  injected  into  the 
rectum  once  daily.  It  must  be  retained  as  long  as  possible.  On 
subsequent  days  the  temperature  of  the  water  is  gradually  raised 
until  it  is  injected  at  72°  F. 

Other  methods  for  the  relief  of  the  jaundice  have  been  advised. 
When  the  gall-bladder  is  enlarged  and  accessible,  its  compression  must 
be  very  gradual,  and  in  some  cases  the  patient  improves  by  relief  to 
the  obstruction  and  hence  diminution  of  the  inflammation.  Some  high 
authorities  recommend  faradization  of  the  gall-ducts. 

It  is  not  to  be  forgotten  that  some  cases  of  acute  catarrh  of  the 
ducts  are  of  malarial  origin,  and  require  quinine  and  arsenic. 

Catarrhal  inflammation  of  the  ducts,  if  due  to  syphilis,  must  be 
treated  accordingly.  Often  it  is  of  gouty  or  rheumatic  origin,  and 
in  such  cases  Murchison  recommends  the  ube  of  colchicum  in  addi- 
tion to  alkalies  in  suitable  doses. 

Chronic  Catarrhal  Jaundice. 

In  cases  of  chronic  catarrhal  jaundice  proper  dietetic  and  hygienic 
regulations  are  to  be  ordered.  Malaria,  heart  disease,  or  any  remov- 
able cause  must  be  attended  to.  Mild  counter-irritation  should  be 
used.  Hot  water  in  large  amounts,  or  Carlsbad,  Saratoga,  or  Vichy 

water,  may  be  given.  . 

Phosphate  of  sodium  and  chloride  of  ammonium  must  be  given 

for  a long  time.  The  prolonged  use  of  the  nitrate  of  silver  seems 
to  be  of_the  greatest  value.  The  extractoT^belladonna  may  be  added, 
and  l to  i grain  of  each  given  before  meals. 

The  mineral  acids  and  the  acid  pack  arc  advised  by  many,  and  their 
use  has  been  followed  by  cure.  This  variety  of  jaundice  receives  bene- 
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fit  at  springs  and  baths.  The  waters  of  Carlsbad,  Marienbad,  Vichy, 
Saratoga,  and  Bedford  are  almost  always  beneficial  in  cases  of  uncom- 
plicated chronic  catarrh  of  the  ducts. 

Adhesive  Inflammation  of  the  Bile-ducts. 

Adhesive  inflammation  of  the  ducts,  with  or  without  stricture, 
which  has  followed  the  passage  of  a gall-stone  or  the  healing  of  an 
nicer,  can  only  be  treated  symptomatically.  If  the  gall-bladder  is 
enlarged,  it  is  possible  that  the  stricture  is  below  the  cystic  duct, 
and  a cholecystotomy  or  cholecystenterostomy  may  give  relief  by 
establishing  an  outlet  for  the  bile. 

Occlusion  of  the  Gall-ducts. 

If  the  cause  of  occlusion  of  the  ducts  can  be  ascertained,  its 
removal,  if  possible,  is  necessary.  The  removal  of  gall-stones  will  be 
considered  in  another  section. 

Acute  and  suppurative  inflammation  of  the  ducts  can  only  be  treated 
by  removal  of  the  cause.  If  a gall-stone  or  other  foreign  body  has 
excited  the  inflammation,  its  removal  with  proper  drainage  will  cure 
the  patient.  Otherwise,  the  pain,  hectic  fever,  and  jaundice  can  only 
be  treated  symptomatically. 

It  is  to  be  remembered  that  such  occlusion  may  sometimes  be  due  to 
the  pressure  of  accumulated  fieces  in  the  colon. 

Carcinoma. 

In  this  outline  of  diseases  carcinoma  is  placed  under  Diseases  of  the 
Ducts.  Primary  cancer  without  doubt  always  originates  in  the  ducts. 
The  secondary  variety  does  not  differ  in  symptoms  from  the  primary. 

A few  words  only  are  necessary  in  the  disoussion  of  the  treatment 
of  cancer  and  other  tumors  of  the  liver.  The  treatment  is  that  of 
the  complications,  of  which  local  hepatitis,  gastro-intestinal  conges- 
tions, ascites,  and  jaundice  are  the  most  important.  The  pain  will 
demand  local  counter-irritation,  occasional  blisters,  and  the  internal 
use  of  opium.  The  remaining  complications  are  discussed  in  other 
sections. 

Gall-stones. 

A discussion  of  the  treatment  of  a patient  subject  to  gall-stones 
must  include — first,  the  treatment  of  the  habit  which  predisposes  to 
their  formation  (cholelithiasis) ; secondly,  the  treatment  of  an  attack  of 
biliary  colic;  thirdly,  the  treatment  of  the  stones  in  the  ducts  or  bladder 
— (a)  when  free  from  symptoms  ; ( b ) when  they  cause  occlusion  of  the 
biliary  passage  or  set  up  suppurative  inflammation. 

In  order  to  prevent  the  formation  of  gall-stones,  dietetic  and  other 
hygienic  means  are  necessary.  Fatty  and  saccharine  articles  of  food, 
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rich  food,  and  malt  liquors  must  be  interdicted.  Exercise  in  the  open 
air  must  be  insisted  upon,  especially  such  forms  as  increase  the  strength 
of  the  abdominal  and  respiratory  muscles. 

If  the  patient’s  occupation  is  sedentary  lie  should  change  his  position 
frequently.  Sitting  and  standing  should  alternate.  In  women  particu- 
larly improper  habits  of  sitting  should  be  corrected,  and  the  wearing 
of  corsets  and  other  tight  clothing  forbidden.  If  by  reason  of  some 
other  ailment  they  have  not  taken  exercise  sufficient  for  the  wants 
of  the  body,  the  ailment  of  course  should  be  first  corrected  : this  refers 
more  particularly  to  uterine  disease.  In  many  cases  it  is  quite  neces- 
sary to  teach  patients  how  to  exercise,  or  rather  to  make  them  ap- 
preciate how  little  exercise  they  really  take.  It  is  surprising  how, 
through  the  force  of  long  habit,  many  women  will  be  content  to  keep 
in-doors,  and,  practically,  almost  in  one  position.  Indeed,  the  phy- 
sician must  preach  the  gospel  of  exercise,  diet,  and  general  hygienic 
care  in  cases  of  this  character,  as  in  many  others,  with  an  enthusiasm 
equivalent  to  that  needed,  as  many  think,  for  the  saving  of  souls. 

The  bile  should  be  made  thinner  and  its  movements  through  the 
ducts  hastened.  To  secure  the  former,  large  quantities  of  water  should 
be  taken.  It  should  be  very  hot  and  swallowed  slowly  and  at  night. 
Carlsbad  Sprudel  salts  dissolved  in  the  water,  the  Vichy  or  Saratoga 
salts,  phosphate  or  salicylate  of  sodium,  are  important  and  almost 
essential  adjuncts.  If  the  patient  is  constipated,  the  above-mentioned 
salines  and  alkalies  are  particularly  necessary,  and  may  be  used  with 
other  purgatives  and  hepatic  stimulants.  The  use  of  alkalies  not  only 
prevents  the  formation,  but  seems  to  dissolve  or  aid  in  the  dissolution, 
of  the  concretions.  In  order  to  secure  a discharge  of  bile  the  chaiac- 
ters  of  which  do  not  favor  the  formation  of  calculi,  the  long-continued 

use  of  salicylate  of  sodium  is  advised. 

For  tne  class  of  cases  under  discussion  a course  at  the  saline  spiings- 
is  of  great  advantage.  If  the  patient  is  careful  subsequently,  the  foi- 
rnation  cf  the  stones  may  be  permanently  prevented.  _ The  springs 
should  be  selected  in  accordance  with  rules  previously  indicated ; suf- 
fice it  to  say  that  the  Carlsbad  and  Vichy  abroad,  and  the  Saratoga 

and  Bedford  in  this  country,  are  the  best. 

Biliary  Colic.— The  passage  of  gall-stones  always  requires  medical 
attention.  Pain  and  collapse,  vomiting  and  perhaps  jaundice,  are  the 
symptoms  demanding  relief. 

For  the  pain  local  applications — poultices,  hot  cloths,  the  hot-water 
bag,  and  mustard  plasters— are  useful.  Local  depletion  is  not  necessary 
unless  a local  inflammation  arises.  The  general  hot  bath  may  give 
great  relief  through  the  relaxation  it  produces,  whereby  the  passage 

of  the  stone  is  favored.  _ . , , 

Opiates  are  generally  necessary ; morphine  may  be  administered  by 


DISEASES  OF  THE  SPLEEN. 


837 


the  mouth  or  by  hypodermic  injection.  If  given  hypodermically, 
atropine  may  be  added  to  it  with  great  advantage ; £ grain  of  mor- 
phine and  yyg-  grain  of  atropine  in  a robust  subject  will  be  sufficient. 
The  injection  may  be  repeated  in  half  an  hour.  The  morphine  should 
be  given  by  the  mouth  in  small  and  frequently-repeated  doses  unless 
the  pain  is  excessive.  Opium  may  also  be  given  by  the  rectum,  either 
by  suppository  or  enema — ^ grain  of  the  extract — and  the  same  dose 
of  belladonna  gives  relief.  Ringer  advises  gelsemium  ; 5 drops  of  the 
tincture  are  to  be  given  every  fifteen  minutes.  If  the  patient  walks 
about,  relief  may  follow  sooner. 

If  the  above-mentioned  drugs  are  not  sufficient,  inhalations  of 
chloroform  or  ether  may  be  required.  Neither  of  these  drugs  can 
be  given  internally,  on  account  of  vomiting. 

To  relieve  the  pain  and  favor  the  passage  of  the  gall-stone,  sipping 
hot  water  made  alkaline  with  bicarbonate  of  sodium  may  be  of 
advantage. 

Vomiting  is  a most  distressing  symptom.  It  may  not  be  relieved 
until  the  full  effect  of  the  anodyne  is  produced.  Alkaline  waters,  hot 
or  effervescing,  are  of  advantage.  Cracked  ice  in  small  particles  may 
be  swallowed,  and  measures  suggested  in  the  preceding  section  tried. 

If  the  stone  does  not  pass  through  the  common  duct — which  may 
be  determined  by  an  examination  of  the  stools — it  will  remain  either 
in  the  gall-bladder  or  in  one  of  the  ducts.  In  this  situation  no  symp- 
toms may  indicate  its  presence,  but  it  is  desirable  to  get  rid  of  it  aud 
prevent  the  formation  of  others.  The  methods  to  prevent  the  forma- 
tion of  stones  have  been  described.  To  remove  existing  stones,  solv- 
ents, as  chloroform  and  turpentine,  have  been  used,  but  they  are  not 
worthy  of  further  trial.  More  can  be  expected  from  alkalies  and 
salines  when  largely  diluted  and  hot,  combined  with  a regimen  of 
diet  and  exercise  like  that  followed  at  Carlsbad.  It  is  thought  that 
olive  oil,  in  |-ounce  or  1 -ounce  doses  three  or  four  times  a day,  will 
move  the  calculus.  Particles  of  fat  in  the  stools  must  not  be  mis- 
taken for  cholesterine  bodies.  If  a solitary  stone  remains  in  the 
gall-bladder  or  duct,  gentle  compression  on  the  enlarged  gall-blad- 
der may  cause  its  expulsion. 

If,  in  spite  of  these  measures,  the  stone  is  fixed  and  grave  symptoms 
of  obstruction  arise,  surgical  measures  must  be  resorted  to. 


DISEASES  OF  THE  SPLEEN. 

With  rare  exceptions,  affections  of  the  spleen  are  either  secondary 
disorders  or  occur  conjointly  with  diseases  of  other  organs.  The  spleen 
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may  be  the  seat  of  acute  or  chronic  congestion  or  inflammation,  of 
infarction,  of  lardaceous  degeneration,  of  carcinoma,  and  of  hydatid 
disease.  Hypertrophy  of  the  spleen  is  frequently  seen,  but  is  almost 
always  associated  with  leucocythsemia,  the  treatment  of  which  is  dis- 
cussed iu  the  article  on  Diseases  of  the  Blood. 

As  the  affections  of  the  spleen  arc  usually  secondary,  the  reader  must 
look  to  the  appropriate  articles  for  an  account  of  the  therapy  of  particu- 
lar diseases.  It  is  sufficient  to  say  that  the  therapeutic  management  of 
affections  of  the  spleen  is  not  dissimilar  to  the  management  of  similar 
affections  in  other  organs.  The  removal,  if  possible,  or  treatment,  of 
the  cause  is  primarily  to  be  attended  to.  Then  hygienic  measures  or 
therapeutic  methods  are  to  be  used  which  will  lessen  congestion  of  the 
organ,  and  hence  congestion  or  over-fulness  of  the  portal  circulation 
must  be  removed.  Congestions  and  inflammations,  which  often  result 
in  suppuration,  degenerations,  and  other  processes,  require  the  local 
and  general  treatment  applied  to  such  morbid  processes. 

It  may  be  worth  while  to  remark  that  in  acute  affections  of  the 
spleen — acute  congestion,  acute  inflammation,  and  recent  infarcts — the 
organ  should  be  manipulated  with  the  utmost  care  and  as  infrequently 
as  possible.  Rupture  has  been  known  to  occur  from  too  careless  and 
energetic  palpation. 

Acute  congestion,  present  in  fevers,  may  require  anodynes  and 
local  applications  to  relieve  the  pain  and  sense  of  distension  which  are 
present.  Depletion,  locally  with  cups  or  leeches,  or  by  saline  purga- 
tives, may  be  required,  and  the  abdomen  may  be  surrounded  by  a firm 
bandage  to  secure  support.  Acute  swelling  or  acute  congestion  attend- 
ant upon  or  following  miasmatic  disorders  is  reduced  as  soon  as  the 
causal  disease  is  controlled  by  quinine,  arsenic,  etc. 

Passive  congestion  of  the  spleen  due  to  cardiac  disease  or  secondary 
to  disturbances  of  the  portal  circulation  requires  remedies  which  con- 
trol or  modify  the  original  disease.  In  addition  to  cardiac  and  vas- 
cular tonics,  the  saline  purgatives  must  be  administered  cautiously, 
and  mineral  waters  which  relieve  portal  congestion  are  to  be  taken 
freely. 

If  long  continued,  passive  congestion  is  attended  with  hypertrophy 
of  the  organ,  due  to  overgrowth  of  the  connective  tissue.  The  treat- 
ment of  such  hypertrophy  includes,  first,  the  treatment  of  the  cause ; 
secondly,  the  use  of  tonics  and  stimulants;  thirdly,  salines  and  other 
cathartics  to  deplete  the  portal  circulation ; fourthly,  the  external 
application  of  stimulating  liniments;  and  finally,  the  use  of  drugs 
externally  which  act  as  absorbents.  The  stimulating  application  most 
in  favor  is  iodine.  It  may  be  used  in  the  form  of  either  the  tincture 
or  ointment.  The  best-known  remedy,  which  has  had  a long-estab- 
lished reputation  for  its  resolvent  properties  in  this  disease,  is  mer- 
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cury.  St i 116  advises  that  mercury  be  not  administered  in  cases  of  en- 
largement of  the  spleen  which  have  arisen  in  the  course  ol  hepatic  dis- 
ease. He  refers  to  the  papers  of  Twining,  Crane,  Vetch,  Abercrombie, 
and  others  in  support  of  this  opinion,  and  insists  that  cinchona  and 
iron  should  be  given  alone.  McLean,  who  has  had  a large  expedience 
in  the  hospital  at  Netley,  advises  the  use  of  an  ointment  of  biniodide 
of  mercury.  The  ointment  should  be  rubbed  into  the  skin  ol  the 
splenic  region  for  about  ten  minutes;  the  patient  should  then  be 
exposed  to  the  heat  of  a fire.  This  application  may  be  made  daily 
until  the  surface  is  irritated  by  the  ointment,  when  it  must  be  withheld 
until  the  irritation  has  subsided.  Care  must  be  taken  to  prevent  sali- 
vation. Some  authorities  advise  the  use  externally  of  cloths  saturated 
with  dilute  nitre-hydrochloric  acid.  The  compress  when  applied  should 
be  kept  in  place  by  a broad  bandage,  and  should  be  changed  every  two 
or  three  days.  Recently,  injections  of  various  drugs  directly  into 
the  tissue  of  the  spleen  have  been  advised.  Mosler  has  used,  with 
apparently  favorable  results,  tincture  of  iodine.  Pepper  strongly 
urges  the  hypodermic  use  of  ergotin  or  of  ergot  in  the  form  of  the 
fluid  extract.  While  benefit  has  been  apparently  derived  from  the  use 
of  drugs  in  this  way,  the  writer  believes  that  the  hypertrophy,  if 
reducible  at  all,  can  be  reduced  by  other  and  safer  means,  and  that 
the  risks  attendant  upon  injections  into  the  spleen  do  not  warrant 


their  use. 

Acute  inflammation  or  abscess  of  the  spleen  is  exceedingly  rare, 
and  can  be  recognized  only  with  great  difficulty.  It  is  to  be  treated 
symptomatically.  Pain  is  to  be  relieved  by  poultices  or  hot  fomen- 
tations and  by  the  use  of  anodynes.  The  general  symptoms  of  such 
inflammation  are  to  be  treated  as  in  inflammation  of  other  organs. 
Operative  methods  have  not  been  resorted  to  on  account  of  the  difficulty 
of  diagnosis.  Inflammation  of  the  capsule  is  to  be  treated  like  localized 
peritonitis  in  any  other  portion  of  the  abdomen.  Blisters,  poultices, 
and  anodynes  are  required.  Chronic  inflammation  of  the  spleen  with 
enlargement  is  to  be  treated  in  accordance  with  the  methods  described 
under  Passive  Congestion. 

Haemorrhagic  infarcts  are  presumably  present  when  with  an  evi- 
dent predisposing  cause  the  spleen  is  found  to  be  enlarged,  pain- 
ful, and  the  seat  of  tenderness.  Sometimes  an  indurated  area  can  be 
discerned  on  palpation.  If  these  symptoms  occur  in  such  diseases  as 
ulcerative  endocarditis,  there  is  not  much  doubt  as  to  the  nature  of  the 
process.  The  pain  alone  will  demand  relief,  and  it  is  to  be  treated  as 
is  the  pain  in  abscess  or  perisplenitis. 

Amyloid  disease  of  the  spleen  calls  for  the  same  general  principles 
of  management  as  are  indicated  in  similar  disease  of  the  liver — 
namely,  the  removal  or  mitigation  of  the  cause,  the  institution  of 


840 


DISEASES  OF  THE  SPLEEN. 


proper  hygienic  and  dietetic  regimen,  and  the  use  of  tonics  and  of 
remedies  to  lessen  congestion  in  the  portal  circulation. 

The  treatment  of  carcinoma  and  hydatid  disease  is  symptomatic. 
Tapping  may  be  resorted  to  in  the  latter  affection,  and  subsequently 
the  cyst  may  be  opened  and  drained. 


DISEASES  OF  THE  THYMUS  AND  THYROID 
GLANDS,  AND  EXOPHTHALMIC  GOITRE. 

By  RICHARD  C.  NORRIS,  A.  M.,  M.  D. 


DISEASES  OF  THE  THYMUS. 

From  a careful  study  of  the  literature  of  the  thymus  gland  it  will 
be  found  that  diseases  of  this  organ  are  very  rare.  This  is  not  surpris- 
ing when  it  is  remembered  that  its  functional  activity  is  confined  to  the 
fk'st  few  years  of  life,  fatty  degeneration  and  atrophy  occurring  about 
the  tenth  or  fourteenth  year.  Hypertrophy  of  the  thymus,  and  the 
compression  of  the  trachea  resulting  therefrom,  have  been  the  cause  of 
sudden  death  in  new-born  infants.  An  autopsy  upon  a case  under 
my  observation  showed  the  trachea  to  be  almost  completely  occluded. 
Jacobi 1 in  an  extensive  study  of  diseases  of  the  thymus  records  the 
occurrence  of  hypertrophy,  hsemorrhages,  cysts,  inflammation,  tuber- 
culosis, syphilis,  diphtheria,  and  persistence  of  the  gland.  Malignant 
diseases  have  occasionally  been  found.  The  character  of  these  affec- 
tions is  such  as  to  baffle  efforts  at  diagnosis,  and  opportunity  for  treat- 
ment is  not  likely  to  arise. 

The  gland  has  been  removed  from  animals  with  no  apparent  ill 
effect,  and  in  cases  in  which  its  hypertrophy  will  certainly  produce 
fatal  asphyxia  its  extirpation  would  seem  justifiable.  Syphilitic 
enlargement  calls  for  inunctions  of  blue  ointment  over  the  gland,  and 
the  administration  internally  of  calomel  in  fractional  doses  guarded 
with  chalk.  Cysts  will  require  puncture  and  aspiration. 


DISEASES  OF  THE  THYROID. 

The  disease  of  this  organ  of  greatest  clinical  importance,  and  the 
one  most  commonly  requiring  treatment,  is  goitre.  Hypersemia,  acute 
inflammation,  and  suppuration  independent  of  any  previous  enlarge- 
ment, sometimes  occur.  Other  pathological  processes  occasionally  met 
with  are  syphilis,  tuberculosis,  and  malignant  disease,  either  carcinoma 
or  sarcoma. 

1 “ Contributions  to  the  Anatomy  and  Pathology  of  the  Thymus  Gland,”  Trans. 
Assoc.  Amer.  Phys.,  1888. 
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Hypereemici  of  the  thyroid  may  be  secondary  to  or  coincident  with 
pregnancy  and  menstruation,  affections  of  the  bronchi  or  lungs,  valvu- 
lar diseases  of  the  heart,  acute  rheumatic  or  malarial  fever,  and  arthritis. 
Originating  in  this  way,  the  hypersemia  is  usually  not  very  great,  and 
requires  no  special  treatment  except  in  rare  instances  : the  sudden  com- 
pression of  the  trachea  and  veins  of  the  neck  by  an  acute  enlargement 
may  demand  phlebotomy  or  tracheotomy  to  prevent  a rapidly  fatal 
asphyxia.  When  the  physiological  hypersemia  and  enlargement  of  the 
thyroid  body  in  pregnancy  becomes  exaggerated  to  such  a degree  as  to 
produce  alarming  symptoms,  the  advisability  of  inducing  premature 
labor  should  be  considered. 

Acute  idiopathic  thyroiditis  is  certainly  of  rare  occurrence.  Should 
it  develop  as  the  result  of  injury  inflicted  upon  the  gland,  it  will  be 
necessary  to  resort  to  the  ordinary  treatment  of  acute  glandular  inflam- 
mation, including  incision  and  drainage  in  the  event  of  suppuration. 

Syphilis  and  tubercidosis  of  the  thyroid  are  very  rare.  Their  treat- 
ment combines  active  measures  directed  to  the  constitutional  affection, 
and  the  same  local  and  surgical  treatment  as  for  goitre,  when  suffoca- 
tive symptoms  indicate  the  necessity  for  such  a procedure. 

Carcinoma  and  sarcoma  of  the  thyroid  gland  are  comparatively  rare. 
Their  rapid  growth  and  involvement  of  the  entire  gland,  and  the  speedy 
generalization  of  the  disease,  render  treatment  by  any  means  practically 
useless.  Surgeons  are  now  almost  unanimous  that  with  but  few  excep- 
tions surgical  interference  beyond  tracheotomy  is  not  justifiable.  In 
Kocher’s 1 statistics  25  cases  were  subjected  to  surgical  treatment,  with 
a mortality  of  17  per  cent. 

Goitre. 

It  will  be  convenient  to  discuss  the  treatment  of  goitre  as  applica- 
ble to  the  following  varieties  : fibrous,  follicular,  cystic,  and  vascular. 
Exophthalmic  goitre,  being  distinctly  different  clinically,  will  receive 
separate  consideration.  The  treatment  of  goitre  may,  in  general,  be 
said  to  comprise  the  use  of  drugs,  administered  internally,  externally, 
and  by  injection  ; electricity  ; or  one  of  the  various  surgical  procedures. 
The  choice  of  treatment  should  be  determined  by  the  size,  form,  situa- 
tion, and  variety  of  the  tumor.  When  the  latter  by  its  size  or  by 
its  situation,  as  in  substernal  goitre,  produces  pressure-symptoms,  such 
as  suffocative  dyspnoea,  dysphagia,  or  tracheal  stridor,  it  is  certain 
that  a plan  of  treatment  requiring  for  its  completion  days  or  weeks 
is  not  to  be  thought  of,  and,  as  will  be  pointed  out  later,  one  variety 
of  goitre  is  often  amenable  to  a plan  of  treatment  which  would  prove 
utterly  useless  in  another  variety.  It  should  also  be  remembered  that 

i “ Bericht  iiber  weitere  250  Kropfextirpationen,”  CorrespondenzbLf.  Schweizer  Aerzte, 
Basle,  1889,  xix.,  L.  33. 
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the  different  varieties  shade  into  one  another,  and  in  leaching  a diag- 
nosis of  the  variety  the  consistence  of  the  enlargement  will  be  found 
to  vary  according  to  the  pathological  processes  which  have  been  going 
on.  In  fibrous  goitre  the  enlargement  will  be  hard,  resisting,  and 
knotty,  particularly  at  those  portions  of  the  gland  where  the  over- 
growth of  interstitial  tissue  is  pronounced  and  vascularity  diminished. 
The  follicular  variety,  in  its  early  stages  of  development  at  least,  will 
be  soft  and  yielding.  Cystic  goitre  is  soft,  and  presents  in  certain 
situations  distinct  fluctuation,  or  the  latter  may  be  detected  through- 
out the  entire  tumor  when  the  follicles  and  their  cystic  contents 
finally  i ntercom  m u n i cate. 

Sometimes,  when  the  contents  of  the  gland  are  gelatinous,  it  is 
comparatively  firm  and  of  doughy  consistence,  its  vascularity  disap- 
pearing under  the  pressure  of  the  increased  distension  of  the  follicles 
by  their  accumulating  colloid  contents.  When  the  enlargement  and 
hyperplasia  of  the  blood-vessels,  either  arteries  or  veins,  constitute  the 
special  feature  of  the  tumor,  forming  the  vascular  variety,  it  will  be 
compressible,  soft,  and  elastic,  and  there  may  be  pulsation  and  a distinct 
bruit,  resembling  that  of  aneurism. 

Prophylactic  Treatment. — Change  of  climate  to  a region  where 
goitre  is  not  endemic,  and  strict  attention  to  diet  and  hygienic  sur- 
roundings, will  do  much  to  prevent  the  development  of  this  disease, 
and  effect  a cure  in  those  already  affected,  particularly  when  the  tumor 
is  of  small  size.  When  this  change  of  climate  is  impossible,  the 
drinking-water  should  be  investigated,  and  freed  as  far  as  possible 
from  the  earthy  salts  by  boiling,  by  distillation,  or  by  precipitation  of 
these  ingredients.  The  temporary  enlargement  of  the  thyroid  during 
pregnancy  and  the  menstrual  flow  has  long  been  observed,  and  it  is 
claimed  that  when  there  exists  this  tendency  to  the  development  of 
goitre  in  a pregnant  woman,  nursing  the  child  had  best  be  discarded, 
since  it  has  sometimes  appeared  to  bear  a causal  relation  to  the  devel- 
opment of  goitre.  When  hypertrophy  of  the  gland  exists,  influences 
likely  to  check  the  menstrual  flow  should  also  be  avoided. 

Internal  Treatment. — Of  the  various  methods  of  treatment  by 
medicines,  constitutionally  or  locally,  the  one  most  commonly  em- 
ployed is  the  use  of  iodine  or  mercury  in  one  form  or  another. 
Though  occasionally  successful,  in  the  majority  of  cases  failure  to 
effect  complete  cure  has  more  often  followed  their  use,  due  unquestion- 
ably, in  many  instances,  to  the  fact  that  the  variety  of  the  tumor  has 
not  been  recognized.  It  is  true  that  precise  diagnosis  of  the  variety 
is  often  difficult  and  sometimes  impossible,  as  there  is  so  frequently  a 
combination  of  pathological  processes,  yet  the  preponderance  of  one  or 
the  other  will  often  be  sufficient  to  make  clear  the  proper  plan  of  treat- 
ment. In  all  varieties  of  goitre,  iodine  and  its  various  preparations 
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have  been  largely  used  internally  since  first  recommended  by  Dr. 
Coindet  of  Geneva,  and  the  testimony  of  its  curative  value  is  strong. 
On  the  other  hand,  however,  it  has  signally  failed  very  many  times, 
and  the  recorded  cases  of  both  successes  and  failures  indicate  that 
administered  internally  it  is  of  value  only  in  the  fibrous  and  follicular 
varieties  and  in  the  early  stages  of  the  disease.  The  compound  solu- 
tion of  iodine,  iodide  of  potassium,  and  iodide  of  iron  are  eligible 
preparations,  varying  the  dose,  interchanging  them,  or  intermitting 
their  use  as  the  stomach  and  general  condition  of  the  patient  (iod- 
ism)  may  indicate. 

Agnew1  thus  formulates  the  method  of  their  administration  : “If  the 
patient  is  in  all  other  respects  in  good  health,  and  especially  is  some- 
what fleshy  or  given  to  obesity,  the  compound  solution  of  iodine  should 
of  preference  be  selected.  At  first  the  dose  should  be  small,  in  order 
to  test  the  tolerance  of  the  stomach,  not  exceeding  5 or  6 drops  three 
times  a day,  taken  in  some  sweetened  water,  orange  syrup,  or  curagoa, 
and  always  about  one  hour  after  meals.  Every  two  or  three  days  the 
dose  may  be  increased  one  or  two  drops  until  1 8 or  20  are  taken,  be- 
yond which  it  is  not  desirable  to  go.”  Should  iodism  occur,  or  after 
two  or  three  months’  continuous  treatment  should  no  impression  be 
made  on  the  disease,  he  advises  the  substitution  of  the  iodide  of  potas- 
sium, 5 to  20  grains  three  times  a day,  dissolved  in  water  and  syrup 
and  well  diluted.  When  anaemia  is  associated  with  the  disease,  iodide 
of  iron  and  cod-liver  oil  may  be  alternated  with  the  remedies  already 
directed. 

Local  Treatment. — In  conjunction  with  the  constitutional  treat- 
ment just  described  in  these  varieties  of  goitre,  considerable  improve- 
ment can  be  expected  from  local  applications,  either  in  the  form  of 
ointments  or  by  hypodermic  injections.  For  the  former,  iodoform  and 
the  iodide  or  red  oxide  of  mercury  will  be  found  useful.  Iodoform  may 
be  prescribed  in  the  strength  of  1J  drachms  to  1 ounce  of  lanolin, 
petrolatum,  or  benzoated  lard,  to  be  rubbed  into  the  gland  morning 
and  evening,  preferably  before  an  open  fire,  and  lint  spread  with  the 
ointment  should  be  kept  in  contact  with  the  swelling.  Should  the 
preparations  of  mercury  be  selected,  the  following  formulas  will  be 
found  of  service : 

D.  Ung.  hydrarg.  iodid.  rub., 

Petrolati,  act.  §ss. — M. 

A portion  of  this  ointment  about  the  size  of  a walnut  should  be  rubbed 
in  daily  or  every  other  day,  according  to  the  degree  of  irritation  pro- 
duced : 

1 Pepper’s  System  of  Medicine , vol.  iii.  p.  981,  Phila.,  1885. 
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Pulv.  hydrarg.  oxid.  rub.,  3|j  5 

Land  ini,  5F 

Brown  1 recommends  this  ointment  very  highly,  claiming  that  it  rarely 
irritates  the  skin  except  in  warm  weather,  when  its  strength  should  be 
reduced.  He  insists  upon  having  the  drug  in  very  fine  powder  before 
its  incorporation  into  the  lanolin,  and  advises  the  strength  to  be  increased 
to  saturation,  as  it  is  found  to  be  well  borne.  Frequently  the  efficacy 
of  an  ointment  can  be  increased  by  the  application  of  pressure  to  the 
gland,  but  should  the  skin  begin  to  resent  it  by  giving  evidence  of 

irritation,  it  should  be  discontinued.  _ 

In  a large  proportion  of  cases  this  local  treatment  will  accomplish 
little  more  than  slight  reduction  in  the  size  of  the  tumor,  and  injec- 
tions may  at  this  time,  or  even  earlier,  be  resorted  to  with  more  hope 
of  success ; yet  this  procedure  will  also  frequently  be  more  or  less  of 
a failure  in  effecting  complete  cure.  It  is  more  apt  to  be  serviceable 
in  follicular  and  cystic  than  in  fibrous  enlargement.  The  drugs 
employed  for  this  purpose  are  numerous.  Iodine,  ergotm,  iodo- 
form, alcohol,  osmic  acid,  perchloride  of  iron,  and  solutions  of  aise- 
nic,  have  all  been  used  with  asserted  success,  iodine  occupying  the 
foremost  rank  in  follicular  and  fibrous  goitre  since  first  recommended 
by  Luck  in  1867.  The  syringe  and  the  skin  over  the  point  of  puncture 
should  be  antiseptically  clean,  and,  the  needle  being  thrust  in  half  an 
inch  to  an  inch,  from  8 to  30  drops  of  the  tincture  are  slowly  injected, 
after  which  the  opening  is  to  be  closed  by  adhesive  plaster  or  similar 
dressing.  The  injections  should  usually  be  made  twice  a week,  and  the 
quantity  used  is  that  given  above,  but  the  frequency  and  amount  are 
determined  for  each  individual  case  by  the  degree  of  reaction.  After 
one  or  two  injections,  a different  point  of  entrance  being  selected  each 
time,  a syringeful  has  been  used  without  causing  complications.  A 
single  injection  in  cases  of  small  tumors  has  been  sufficient.  Following 
the  operation,  pain,  varying  in  severity,  is  usually  to  be  expected  in 
the  teeth,  ear,  eye,  and  maxillary  articulation  on  the  side  on  which  the 
injection  has  been  made ; and  if  the  latter  is  low  down  some  discom- 
fort in  the  chest  may  be  present.  Elevation  of  temperature  and 
signs  of  aggressive  inflammation  contraindicate  a repetition  of  the 
injection  until  they  have  completely  subsided. 

Ergotin  by  injection  has  given  good  results.  It  has  been  used 
with  success  by  Pepper,  DaCosta,  and  others.  The  solution  em- 
ployed is  made  by  dissolving  96  grains  of  ergotin  in  1 ounce  of 
distilled  water,  of  which  6 to  10  minims  are  injected  weekly.  The 
fluid  extract  of  ergot  may  be  similarly  used,  the  dose  being  from  10  to 
20  drops.  Mosetig  v.  Moorhof  claims  that  iodoform  has  the  advan- 
1 North  American  Practitioner,  Aug.,  1890. 
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tage  over  other  drugs  for  hypodermic  injection  that  inflammatory 
complications  never  occur.  He  recommends  the  following  solutions: 
Iodoform  1 part,  ether  5 parts,  olive  oil  9 parts;  or  iodoform  1 
ether  and  olive  oil,  each  7 parts.  He  injected  from  15  to  30  drops  of 
this  mixture  five  to  ten  times,  at  intervals  of  three  or  four  days,  in  79 
cases,  and  invariably  noticed  a decrease  in  the  size  of  the  neck  of  from 
one  to  two  inches.  In  no  instance  did  suppuration  occur. 

While  the  treatment  of  goitre  by  parenchymatous  injection  is  often 
measurably  successful,  it  is  attended  by  many  complications,  such  as 
haemorrhage  or  embolism,  violent  inflammation,  suppuration,  and 
septic  poisoning,  and  is,  therefore,  bv  no  means  devoid  of  danger. 
Death  has  occurred  in  several  reported  cases  after  many  weeks  of  pro- 
longed suppuration,  or  more  speedily  from  obstruction  to  respiration 
occasioned  by  rapid  swelling  of  the  gland.  Doubtless  there  are  many 
unrecorded  cases  of  this  unfortunate  result.  Its  relative  value  as  a 
method  of  treating  the  varieties  of  goitre  to  which  it  is  applicable  is 
certainly  less  since  the  results  of  the  recent  surgery  of  the  thyroid 
body  have  been  made  known. 

Although  constitutional  treatment,  of  the  character  outlined  when 
discussing  fibrous  and  follicular  goitre,  has  been  resorted  to  very  fre- 
quently in  the  treatment  of  cystic  bronchocele,  it  has  invariably  been 
a signal  failure.  The  only  possible  benefit  to  be  derived  from  drugs 
is  by  their  local  application  in  the  form  of  injection.  When  the 
cysts  are  multiple  and  thick-walled,  the  process  is  tedious,  repeated 
injections  being  required,  or,  as  recommended  by  Agnew,  it  may  be 
necessary  to  break  up  the  separating  walls  of  the  cyst  by  a plunger, 
so  as  to  favor  the  diffusion  of  the  drug  used.  In  a single  cyst  with  thin 
walls  puncture  followed  by  injection  is  usually  curative.  The  perchloride 
of  iron  is  preferable  to  iodine,  being  less  dangerous,  and  the  method  to 
be  employed  is  that  of  Morell  Mackenzie.  The  cyst  is  tapped  at  its 
most  dependent  part  with  a trochar,  the  canula  of  which  corresponds 
in  size  to  a No.  8 or  9 English  catheter.  After  the  contents  partially 
escape,  1 to  2 drachms  of  a solution  of  perchloride  of  iron  (2  drachms 
to  distilled  water  1 ounce)  is  injected,  and  allowed  to  remain  for  three 
days,  the  canula  having  been  corked  and  kept  in  position  by  a tape 
passed  around  the  neck.  At  the  end  of  this  time  the  plug  is  removed, 
and  if  suppuration  has  not  occurred  the  injection  is  repeated.  When 
suppuration  occurs  the  plug  is  removed,  and  the  cavity  is  treated  as 
a chronic  abscess  by  washing  with  antiseptic  solutions  and  applying 
poultices  to  the  neck.  In  193  cases  so  treated  there  were  2 deaths, 
the  goitres  in  the  fatal  cases  being  partly  fibrous. 

In  the  vascular  variety  of  goitre,  or  when  the  goitre  is  rich  in  its 
blood-supply,  ergot  administered  internally  in  10-  to  30-drop  doses 
of  the  fluid  extract  will  be  useful.  Iodine  is  practically  worthless. 
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Locally,  10  to  30  drops  of  the  fluid  extract  of  ergot  may  be  injected, 
or  ergotin  may  be  used  as  has  been  directed  for  the  fibrous  and  iollic- 
ular  varieties.  Deep  injections,  at  intervals  of  four  or  five  days,  ol  4 
or  5 drops  of  carbolic  acid,  liquefied  by  the  smallest  possible  quantity 

of  glycerin,  are  also  worthy  of  trial. 

Electrical  Treatment  of  Goitre. — The  successful  treatment  of 
opitre  bv  electricity  is  confined  to  the  use  of  electrolysis  by  galvano- 
puncture,  and  possibly  the  employment  of  the  galvanic  current  in  con- 
junction with  drugs  to  secure  a cataphoric  action. 

That  electrolysis  is  curative  in  some  varieties  of  goitre  is  unques- 
tionable, and  it  is  equally  true  that  it  sometimes  utterly  fails.  It  will 
be  most  useful  when  employed  for  goitres  of  comparatively  small  size 

in  the  early  stage  of  their  development,  when  they  are  soft  and 

of  the  follicular  variety,  as  is  so  often  the  case.  Purely  fibrous 
goitres  are  also  frequently  benefited,  if  not  cured.  Even  the  vascular 
variety  has  improved,  under  its  action,  although  it  usually  fails,  as  it 
does  in  cystic  goitre,  and  in  both  it  may  prove  harmful.  Successful 
treatment  of  goitre  by  this  means  has  been  frequently  reported,  not- 
ably by  Amory,  Baird,  Campbell,  Chvostek,  Duncan,  Groh,  Ingalls, 
Lloyd,  and  others.  Duncan 1 completely  cured  6 of  14  cases,  the 
others  being  more  or  less  benefited.  Ingalls  reports2  success  with 
electrolysis  after  failure  with  aspiration  and  injection  of  carbolic  acid. 
Lloyd  cured  2 favorable  cases. 

In  the  application  of  electrolysis  the  following  points  should  be 
borne  in  mind  : 3 The  negative  needle  or  needles,  properly  cleaned  and 
well  insulated  to  protect  the  skin,  should  be  introduced  into  the  tumor 
about  one-third  of  an  inch,  care  being  taken  to  avoid  blood-vessels. 
The  positive  pole  is  applied  to  the  nape  of  the  neck  by  means  of  a 
large  flat  sponge  electrode.  The  strength  of  the  current  should  be  as 
great  as  the  patient  can  bear,  the  average  being  from  14  to  20  rnilli- 
ampdres,  which  should  always  be  measured  accurately  by  a milliampere- 
meter,  and  a water  rheostat  should  be  used  to  avoid  shocks.  The  length 
of  each  sitting  should  be  about  twenty  minutes,  and  the  application 
repeated  at  intervals  of  about  two  weeks.  Inflammation  in  the  gland 
will  sometimes  follow,  although  it  is  usually  mild  and  transient,  sup- 
puration being  of  very  rare  occurrence.  Permanent  results  sometimes 
are  not  manifest  until  the  treatment  has  been  persisted  in  for  some 
time,  and  once  begun  the  decrease  in  the  swelling  progresses  after  the 
applications  have  been  discontinued.  As  the  gland  is  not  completely 
destroyed,  the  possibility  of  the  development  of  myxoedema  is  reduced 
to  a minimum. 

At  a meeting  of  the  Richmond  Academy  of  Medicine  and  Surgery, 

1 British  Med.  Joum.,  Nov.  3,  1888.  2 Journ.  Am.  Med,  Assoc.,  xiv.,  1890. 

8 See  paper  by  Dr.  James  Hendrie  Lloyd,  Trans.  Coll.  Physicians , Phi  la.,  1890. 
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July  6,  1891/  Hunter  McGuire  described  the  cataphoric  treatment  of 
goitre  by  means  of  a cup-shaped  electrode,  in  which  is  placed  some 
absorbent  cotton  iirst  dipped  in  water  and  squeezed  as  dry  as  possible; 
and  on  this  cotton  10  or  15  drops  of  the  tincture  of  iodine  is  poured. 
The  electrode,  thus  prepared,  is  placed  on  the  most  prominent  part  of 
the  goitre,  the  negative  pole  on  the  back  of  the  neck.  A galvanic 
current  of  6 or  8 milliamperes  is  passed  daily  for  ten  minutes  over  a 
period  of  several  weeks.  Three  cases  of  chronic  goitre  treated  in  this 
way  gave  the  same  result:  the  hypertrophy  diminished,  rapidly  at  first, 
then  more  slowly,  and  finally  became  stationary.  In  4 cases  of  recent 
hypertrophy  of  the  thyroid  in  young  women  the  enlargement  rapidly 
disappeared.  What  proportion  of  the  good  results  from  this  plan  of 
treatment  is  due  to  one  or  the  other  of  these  agents  it  is  impossible  to 
say.  The  varieties  of  goitre  most  likely  to  be  benefited  are  those 
which  are  more  or  less  amenable  to  the  injection  of  iodine  and  the 
employment  of  electrolysis — namely,  the  follicular,  fibrous,  and  pos- 
sibly the  vascular  varieties. 

Surgical  Treatment. — While  a discussion  of  the  surgical  treat- 
ment of  goitre  is  not  altogether  in  place  in  a volume  of  the  character 
of  this  work,  it  may  not  be  amiss,  in  a general  way,  to  outline  the 
resources  of  surgical  intervention  and  its  results,  in  view  of  the  fact 
that  in  recent  years  the  most  noteworthy  advance  in  the  treatment  of 
goitre  is  certainly  the  resort  to  surgical  procedures.  Among  those  who 
have  done  most  to  advance  the  surgery  of  the  thyroid  gland  are 
Koclier,  Iveser,  Billroth,  Socin,  Niehaus,  Mikulicz,  Trzebicky,  Porta, 
Julliard,  Muller,  Garre,  and  Berry.  To  the  work  and  literary  contri- 
butions of  the  last  the  writer  acknowledges  especial  indebtedness  for 
many  facts. 

When,  in  spite  of  thorough  medical  and  electrical  treatment,  hyper- 
trophy of  the  thyroid  gland  continues  until  the  life  of  the  patient  is 
threatened  by  the  appearance  of  pressure-symptoms — an  event  which 
fortunately  is  rare — or  when,  before  this  occurs,  application  is  made  to 
surgical  art  for  relief,  the  procedures  to  be  considered  are  the  introduc- 
tion of  a seton,  incision  and  drainage,  ligature  of  the  thyroid  arteries, 
division  of  the  isthmus  or  middle  lobe,  extirpation  of  a portion  of  the 
gland,  and  enucleation. 

Introduction  of  a Seton. — This  is  an  antiquated  method  of  treat- 
ment and  is  no  longer  employed.  Its  great  dangers  of  haemorrhage 
and  long-continued  suppuration  have  finally  made  it  obsolete,  and  it  is 
only  mentioned  to  be  condemned. 

Incision  and  Drainage—  For  cases  wholly  or  in  large  part  cystic, 
when  enucleation  is  for  any  reason  contraindicated — this  operation  may 
be  performed.  The  cyst  should  be  exposed  by  a careful  dissection  and 

1 Quoted  in  Cincinnati  Lancet  Clinic,  Aug.  15,  1891,  from  Vug.  Med,  Monthly. 
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incised,  the  cyst-wall  stitched  to  the  skin,  and  the  cavity  irrigated  with 
an  antiseptic  solution.  A drainage-tube  and  iodoform  gauze  packing 
are  introduced  into  the  cavity  and  an  antiseptic  dressing  applied.  Dr. 
John  B.  Denver 1 believes  that  this  operation  offers  the  best  treatment 
for  such  cases  when  thyroidectomy  is  contraindicated. 

Ligature  of  the  Thyroid  Arteries. — This  method  of  treatment,  first 
suggested  by  Wolfler  of  Gratz,  aims  to  cause  atrophy  and  gradual  dis- 
appearance of  the  tumor  by  ligature  of  the  nutrient  arteries.  The  dif- 
ficult character  of  the  operation,  the  danger  of  injuring  the  sympathetic 
nerve,  and  the  usual  establishment  of  an  extensive  collateral  circulation, 
have  made  it  a question  to  most  surgeons  whether  much  is  to  be  gained 
by  this  method  of  treatment.  It  is  not  suitable  for  cystic  and  fibrous 
goitres,  and  should  be  reserved  for  cases  of  early  follicular  or  vascular 
tumors.  It  can,  perhaps,  be  done  with  advantage  in  conjunction  with 
division  of  the  isthmus  when  for  any  special  reason  the  latter  is  employed. 
In  7 cases  of  ligature  of  the  afferent  arteries  in  Billroth’s  clinic,2  in  3 
enucleation  had  to  be  performed  within  three  years ; 4 were  perma- 
nently cured.  Rydygier3  reports  16  cases,  in  1 of  which  there  was 
only  slight  diminution  in  the  size  of  the  tumor ; in  another  one  lobe 
contained  a cyst  which  subsequently  required  enucleation.  Whether 
the  arteries  on  both  sides  or  on  one  side  only,  or  the  lower  blood-ves- 
sels alone,  or  the  afferent  vessels  of  the  large  portion  of  the  goitre, 
are  ligated,  as  have  severally  been  recommended,  the  operation  is  now 
generally  thought  to  be  of  very  restricted  usefulness. 

Division  of  the  Isthmus  or  Middle  Lobe. — When  the  tumor  is  very 
large,  involving  the  entire  gland,  division  of  the  isthmus  will  fre- 
quently relieve  the  dyspnoea  mechanically,  the  two  halves  of  the  tumor 
being  thus  separated.  Mr.  Berry 4 believes  that  it  more  often  relieves 
the  respiratory  difficulty  by  draining  the  gland  of  its  colloid  secretion, 
and  that  while  the  relief  afforded  may  be  permanent,  the  goitre  frequently 
returns  when  the  wound  has  healed,  and  the  secretion  is  again  pent  up 
in  the  gland.  It  should  be  remembered  also  that  urgent  dyspnoea  has 
sometimes  not  been  relieved  sufficiently  quickly,  and  in  some  cases 
tracheotomy  or  removal  of  a large  portion  of  the  gland  has  been 
necessary. 

Extirpation  of  a Portion  of  the  Gland. — The  immediate  danger 
of  injury  to  the  recurrent  laryngeal  nerve  and  the  remote  danger  of 
myxcedema  or  tetany  have  rendered  the  operation  of  complete  removal 
of  the  thyroid  body  generally  unjustifiable.  Partial  extirpation,  how- 
ever, has  been  attended  with  such  success  as  to  give  it  a definite 

American  Lancet,  July,  1891.  2 Brit.  Med.  Jonrn.,  May  31,  1890. 

Wien.  med.  Wochenscli.,  1888,  xxxviii.,  1683  ; Cenlralb.  f.  Gkir.,  Leipzig,  1889,  xvi. 

241. 

1 British  Med.  Journ.,  June  20,  1891. 
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and  meritorious  position  in  the  surgery  of  the  thyroid.  It  includes 
the  removal  of  one  lobe ; resection  of  the  chief  part  of  one  or  both 
lateral  lobes,  avoiding  the  recurrent  laryngeal  nerves  by  leaving  behind 
in  relation  to  them  sufficient  gland-tissue  to  carry  on  the  functions  of 
the  gland ; and  resection  of  the  intervening  portion  of  the  isthmus 
between  two  ligatures.  When  the  goitre  is  unilateral,  the  removal  of 
the  enlarged  lobe  is  indicated.  When  there  is  diffuse  hypertrophy  or 
numerous  small  nodules  with  no  normal  gland-tissue,  resection  is  to  be 
performed.  Resection  of  the  isthmus  is  rarely  indicated,  as  it  does 
not  usually  remove  enough  tissue  to  relieve  the  dyspnoea  permanently, 
and  is  not  devoid  of  danger. 

Enucleation. — This  operation  is  applicable  to  cystic  and  fibroid 
tumors  which  are  surrounded  by  a capsule  and  more  or  less  healthy 
gland-tissue,  thus  permitting  the  removal  of  the  solid  or  cystic  tumor 
from  the  interior  of  the  gland,  the  surrounding  glandular  tissue  being 
left  intact.  Keser 1 and  Kocher,2  who  have  contributed  largely  to  our 
knowledge  of  the  value  of  this  operation,  discuss  its  advantages  and 
limitations.  Keser  states  that  the  operation  can  be  done  rapidly,  usu- 
ally without  great  haemorrhage;  that  the  recurrent  laryngeal  nerves 
are  never  injured ; and  that  cachexia  strumipriva  or  tetany  is  nevei  a 
sequel.  When  the  gland  is  the  seat  of  diffuse  hypertrophy  or  dissemi- 
nated nodules  or  malignant  disease,  he  considers  enucleation  contrain- 
dicated. Ivocher  favors  the  operation  in  many  cases,  and  his  greatest 
objection  to  it  is  that  recurrence  is  more  apt  to  occur  than  after  partial 
extirpation.  He  considers  enucleation  applicable  to  single  large  cysts 
or  large  solid  tumors  loosely  imbedded  in  healthy  gland-tissue.  Of  the 
recorded  cases  of  enucleation  in  the  hands  of  the  best  operators,  I find 
the  death-rate  somewhat  less  than  1 per  cent. 

Cachexia  Strumipriva. 

As  to  the  occurrence  of  cachexia  strumipriva  as  a remote  result  of 
thyroidectomy,  I cannot  do  better  than  quote  the  conclusions  of  Berry,3 
based  upon  an  extensive  statistical  study.  If  the  gland  be  completely 
removed,  there  is  very  great  risk  that  this  sequel  will  supervene, 
alth Olio'll  it  is  not  absolutely  certain  that  it  will  do  so  in  all  cases. 
The  risk,  however,  is  sufficiently  great  to  warrant  us  in  laying  down 
the  rule  that  complete  extirpation  of  a goitrous  thyroid  gland  should 
never  be  performed.  It  has  unfortunately  followed  partial  extirpation 
in  a few  cases,  but  the  cases  in  which  this  has  happened  are  exceed- 
ingly few  in  number,  and  in  them  the  symptoms  of  the  disease  have 

i L’ Enucleation  ou  Extirpation  intraglandulaire  du  Goitre  parenchyrmteux,  Pans, 

188^  “ Bericht  fiber  weitere  250  Kropfextirpationen ,”  Correspondcnzbl.  f.  Schv.  Acrzte, 

Basle,  1889,  xix.  L.  33. 

3 Brit.  Med.  Journ.,  June  27,  1891. 
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usually  been  slight  and  temporary.  The  treatment  of  this  sequel  is 
unfortunately  very  unsatisfactory.  The  patient  should  be  kept  warm, 
and,  if  possible,  sent  to  a warm  climate.  Pilocarpine,  jaborandi,  and 
nitro-glycerin  have  been  recommended,  as  in  myxoedema.  The  trans- 
plantation of  thyroid  tissue  into  the  abdominal  cavity  of  the  patient 
has  been  suggested  and  practised,  and  Mr.  Horsely 1 believes  that  the 
beneficial  results  of  the  operation  have  been  established.  It  has,  how- 
ever, been  done  but  seldom,  and  then  with  only  temporary  improvement, 
so  that  future  experiments  must  decide  the  true  value  of  the  procedure. 


EXOPHTHALMIC  GOITRE  (GRAVES’  DISEASE;  BASE- 
DOW’S DISEASE). 

The  plans  of  treatment  advocated  and  the  numerous  drugs  which 
have  from  time  to  time  been  reported  as  successful  in  the  treatment  of 
this  mysterious  disease  simply  emphasize  our  ignorance  of  its  precise 
etiology  and  pathology,  and  therefore  render  the  treatment  in  great- 
est measure  symptomatic.  The  theory  of  nervous  origin  is  most  gen- 
erally believed  in,  and  the  lesion  thought  to  be  most  probably  in  the 
medulla  and  upper  cervical  portion  of  the  cord — a conclusion  which 
seems  warranted  by  the  involvement  so  frequently  in  this  disease  of 
other  centres  known  to  be  situated  there — namely,  the  cardio-inhib- 
itory,  accelerator,  vaso-motor,  vomiting,  and  glycogenic  centres.  In 
the  absence,  therefore,  of  accurate  knowledge  as  to  etiology  and  pathol- 
ogy upon  which  to  lay  the  foundations  of  an  exact  and  rational  therapy, 
it  will  be  convenient  to  direct  our  treatment  to  the  important  symptoms 
and  complications  which  arise  in  this  disease.  It  should  be  remembered 
that  there  is  no  specific  or  special  mode  of  treatment  applicable  to  all 
cases. 

The  principal  element  in  the  successful  management  of  exophthal- 
mic goitre  is  the  removal  of  the  patient  from  the  environment  in  which 
the  disease  has  had  its  origin  to  surroundings  agreeable  and  most  likely 
to  secure  rest  of  mind  and  body.  Occasional  mental  diversion  is  desirable, 
particularly  when  despondency  is  pronounced.  When  possible,  an  inland 
region  of  not  very  great  altitude  should  be  selected.  The  well-known 
ill  effect  of  the  atmosphere  of  elevated  situations  upon  an  exhausted 
and  irritable  nervous  system  indicates  very  clearly  that  a mountainous 
district  of  great  altitude  is  not  to  be  selected  as  the  abode  for  sufferers 
from  this  disease.  Curtin,2  who  has  made  a careful  clinical  study  of 
the  disease,  and  has  observed  a large  number  of  cases  over  a period  of 
years,  concludes  that  a mountain  residence  is  unfavorable  for  developed 
cases,  and  even  for  persons  who  have  only  a hereditary  tendency  in  this 

1 j Bril.  Med.  Journ.,  1890,  ii.  201.  2 'Trans . Amer.  Climat.  Soc.,  Sept.,  1SS8. 
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direction.  Dampness  and  exposure  to  cold  should  be  scrupulously 
avoided,  as  so  many  cases  give  evidence  of  past  or  present  affections 
of  the  respiratory  tract,  such  as  chronic  rhinitis,  pharyngitis,  or  bron- 
chitis ; and  when  these  exist  appropriate  treatment  will  be  followed  by 
marked  improvement  in  the  general  condition.1 

Patients  suffering  from  this  disease  frequently  do  badly  by  the  sea, 
yet  when  sea-bathing  is  known  to  be  agreeable,  and  not  too  invigorat- 
ing, to  the  patient,  it  can  be  moderately  indulged  in  with  strikingly  good 
effect.  Considerable  success  has  been  attained  in  many  cases  by  hydro- 
pathic treatment,  as  recommended  by  the  French  physicians.  The 
hygienic  surroundings  should  be  most  carefully  attended  to — regular 
rest,  exercise  with  salt  sponge-baths,  and  frictions.  The  diet  should 
be  such  as  to  improve  the  general  nutrition,  and  tobacco  and  alcoholic 
and  malt  liquors  must  be  discarded.  This  complete  change  in  the 
patient’s  surroundings,  and  careful  attention  to  the  details  of  his 
daily  life,  are  absolutely  essential  to  the  success  of  any  special  form 
of  treatment. 

Milk  in  generous  quantity,  cod-liver  oil,  arsenic,  quinine,  iron,  and 
other  tonics  are  to  be  employed  when  specially  indicated.  Coexisting 
disorders  of  any  nature  should  be  corrected.  This  is  particularly  true 
of  anaemia,  which  is  rarely  absent,  and  when  present  to  a marked 
degree  is  productive  of  the  mental  depression,  hysterical  manifesta- 
tions, neuralgic  pains,  vertigo,  etc.  which  are  so  frequently  noted  in 
this  disease.  Preparations  of  iron  should  be  administered  continuously 
over  a long  period  of  time.  Flint2  records  a case  in  which  recovery 
took  place,  the  patient  having  taken  2 grains  of  reduced  iron  thrice 
daily  for  three  years.  As  the  greater  proportion  of  cases  of  Graves’ 
disease  is  found  in  women  between  puberty  and  middle  age,  and  since 
uterine  disorders  so  frequently  coexist,  the  latter  should  always  be 
looked  for  and  if  present  appropriately  treated. 

Digestive  derangements  are  very  prone  to  occur,  and  should  always 
receive  first  attention,  as  without  their  correction  other  treatment  will 
avail  but  little.  A diet  restricted  to  milk,  broths,  farinaceous  food- 
stuffs, etc.  may  be  required. 

Rest  in  bed  is  advisable  when  the  patient  is  very  weak  or  nervous,, 
and  troublesome  insomnia  requires  narcotics.  It  is  best  to  avoid  opium 
as  far  as  possible,  the  bromides  being  chosen  in  their  place,  but  it  may 

be  necessary  to  employ  the  former. 

The  cardinal  symptoms  of  exophthalmic  goitre  are  cardiac  palpita- 
tion and  pulsations  in  the  larger  blood-vessels,  goitre,  exophthalmos, 
and  vibratory  tremor.  It  is  to  the  amelioration  of  these  that  treatment 
will  be  directed.  The  patient  should  be  told  that  the  disease  is  not. 

1 Fiske-Bryson,  N.  Y.  Med.  Journ.,  Dec.,  1889. 

1 Pepper’s  System  of  Medicine,  yoI.  iii.  p.  766. 
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directly  dangerous  to  life;  that,  while  it  tends  to  long  continuance,  it 
not  infrequently  improves  to  a very  marked  degree ; and  that  some- 
times it  disappears  altogether. 

Treatment  directed  to  the  Heart  and  Circulation. — Of  the  car- 
dinal symptoms  of  Graves’  disease,  cardiac  palpitation  and  pulsation 
in  the  larger  blood-vessels  are  the  most  constant,  and  usually  the  first 
to  develop.  They  are  also  the  symptoms  which  usually  cause  most 
discomfort  to  the  patient,  disturbing  as  they  do  other  functions  of  the 
body,  and  for  which  relief  is  sought.  When  the  disease  is  of  long 
standing,  inducing  dilatation,  or  when  from  other  causes  there  exist 
organic  changes  in  the  heart,  treatment  should  be  directed  to  these 
changes,  as  under  other  circumstances.  The  rapid  and  tumultuous 
heart-action  is  a rational  indication  for  the  employment  of  drugs 
known  to  lessen  the  frequency  and  force  of  the  cardiac  pulsations. 
For  the  former  purpose  digitalis  or  strophanthus  is  to  be  used.  All 
writers  agree  that  digitalis  is  a useful  remedy  in  this  disease.  Re- 
cently the  reports  of  the  use  of  strophanthus  are  numerous  and  satis- 
factory 1 in  improving  the  pulse-rate  and  rhythm  of  the  cardiac  con- 
tractions in  exophthalmic  goitre.  Unlike  digitalis,  it  does  not  much 
contract  the  calibre  of  the  arterioles,  and  thus  increase  the  work  of  the 
heart,  yet,  like  digitalis,  it  markedly  lengthens  the  intervals  between 
the  contractions.  In  a case  under  my  observation  it  afforded  great 
relief  after  digitalis  had  been  faithfully  tried  with  only  slight  benefit. 
The  tincture  should  be  given  three  times  daily  after  meals,  the  initial 
dose  being  from  8 to  10  drops,  which  may  be  increased,  if  necessary  to 
reduce  the  frequency  of  the  pulse,  to  even  25  drops. 

In  some  cases  the  sedative  action  of  aconite,  veratrum,  or  gelsemium 
may  be  resorted  to  with  more  benefit  than  either  digitalis  or  stro- 
phanthus. Flint  speaks  highly  of  aconite,  and  says2  it  has  proved 
more  satisfactory  than  digitalis  in  his  experience.  When  the  muscular 
action  of  the  heart  is  vigorous  and  powerful,  particularly  when  associ- 
ated with  hypertrophy,  which  is  not  infrequent,  their  depressant  action 
would  seem  desirable.  Under  such  circumstances  veratrum  viride  will 
be  found  of  service,  1 drop  of  the  fluid  extract  given  every  three  hours, 
and  increased  or  diminished  according  to  the  effect  upon  the  pulse  and 
cardiac  contractions.  Belladonna  and  its  alkaloid,  atropine,  have  been 
largely  used,  and  in  some  cases  have  been  more  beneficial  than  the 
drugs  just  mentioned.  Ramsay,3  who  has  studied  this  disease  ex- 
haustively, concludes  that  of  all  drug  treatment  probably  that  from 
which  the  best  results,  are  most  frequently  obtained  is  the  use  of  bella- 
donna or  atropine,  and  that  ergot,  the  bromides,  and  the  iodides,  in  spite 

1 N.  Y.  Med.  Joum.,  Aug.  4,  1888,  and  Nov.  8,  1890;  Journ.  Am.  Med.  Assoc.,  Sept. 
1,  1888,  and  Nov.  3,  1888. 

2 Loc.  cit. 


3 Glasgow  Med.  Joum.,  Aug.,  and  Sept.,  1891. 
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of  all  that  has  been  written  in  their  favor,  rarely  fail  to  give  disap- 
pointing results. 

Since  first  recommended  by  Bencdikt1  in  1 8G5,  electricity  has  been 
used  with  undoubted  success.  Many  chronic  cases  have  been  benefited 
by  its  use  after  drugs  have  proven  an  absolute  failure.  It  is  said  to 
cause  undue  excitement  in  acute  forms  of  the  disease.2  Nothnagel3 
considers  persistent  electrical  treatment,  combined  with  a hydrothera- 
peutic  course,  the  most  efficient  treatment  of  the  disease.  Galvanism 
is  superior  to  faradism  for  this  purpose.  A current  of  2 to  3 milliam- 
peres  is  sufficient,4  the  applications  being  made  three  times  a day,  each 
lasting  six  minutes.  The  anode  should  be  placed  on  the  nape  of  the 
neck,  the  centre  of  its  lower  border  corresponding  to  the  seventh  cervi- 
cal spinous  process.  The  cathode  should  be  moved  up  and  down  the 
side  of  the  neck  from  the  mastoid  process  along  the  course  of  the  great 
nerves.  Bartholow 5 gives  the  following  directions  : “ An  electrode — 
the  anode — is  placed  in  the  angle  behind  the  jaw,  and  the  cathode  on 
the  epigastrium,  and  a stabile  current  is  allowed  to  flow  for  three  to 
five  minutes.  The  cervical  spine  should  also  be  galvanized.  It  may 
be  included  in  a circuit  by  placing  the  anode  over  the  vertebrae  in  turn, 
whilst  the  cathode  rests  on  the  epigastrium.  Stabile  may  be  varied  by 
labile  applications.”  After  application  of  the  current  by  either  of  the 
above  plans,  the  frequency  and  force  of  the  heart-beat  are  reduced  tem- 
porarily, prolongation  of  the  diastole  being  most  marked ; and  as  the 
treatment  is  continued  these  effects  become  permanent.  Charcot  ad- 
vises the  application  of  the  faradic  current  to  the  eyelids,  the  goitre, 
and  the  cardiac  region,  in  addition  to  the  current  applied  to  the  neck. 
In  a case  of  pronounced  exophthalmic  goitre  Hunter  McGuire6  ob- 
tained by  cataphoric  treatment  with  iodine  rapid  diminution  of  the 
enlarged  thyroid  gland,  and  a decided  amelioration  of  the  other  symp- 
toms. 

Although  the  majority  of  cases  of  Graves’  disease  continue  for 
several  years,  and  are  rarely  directly  dangerous  to  life,  not  infre- 
quently the  attacks  of  palpitation  are  of  such  violent  character  as  to 
jeopardize  life  and  call  for  prompt  and  active  treatment.  M hen 
the  patient’s  general  condition  will  permit  it,  venesection  may  be 
resorted  to,  but  usually  the  attack  will  be  more  safely  combated  by 
an  ice-bag  to  the  prsecordial  region  or  over  the  neck,  as  recommended 
bv  Nothnagel  ; the  free  use  of  cardiac  stimulants,  as  ether,  Hoffman’s 
anodyne,  digitalis,  stroplianthus,  nitrite  of  amyl  by  inhalation,  and 
morphine  and  atropine  hypodermically.  The  violence  of  the  hearts 

1 Aerzt.  Zeitschr.  f.  Prakt.  Heilk.,  1865. 

■i  Cheadle,  Brit.  Med.  Journ.,  Jan.,  1890.  3 Practitioner , March,  1890. 

* Cardew,  Lancet,  1891,  No.  3540.  5 Medical  Electricity,  Phila.,  1881. 

8 Loc.  cit. 
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action  can  also  be  greatly  diminished  by  the  application  of  a sufficiently 
strong  galvanic  current  to  the  pneumogastric  nerve. 

Treatment  directed  to  the  Enlarged  Thyroid. — Usually  the 
enlargement  of  the  thyroid  gland  requires  no  special  treatment.  The 
measures  recommended  above  will  in  most  cases  cause  a diminution  in 
the  size  of,  and  lessen  the  pulsations  in,  the  gland,  pari  passu  with 
the  improvement  in  the  cardiac  symptoms.  In  addition  to  these,  how- 
ever, a weak  continuous  current  applied  to  the  gland  with  a large  plate 
electrode  may  be  resorted  to.  Lister’s  cold  coil  has  benefited  some 
cases,  and  DaCosta1  has  recommended  the  daily  application  of  ice. 
Recently,  MacNulty 2 has  employed  a Martin’s  bandage  around  the 
throat,  to  be  worn  during  the  day  and  taken  off  during  the  night. 

Belladonna  collodion  has  been  found  of  service  for  the  violent 
pulsations  in  the  gland.  Iodine,  so  commonly  used  in  ordinary 
bronchocele,  should  not  be  employed  in  exophthalmic  goitre.  Prac- 
tically, the  same  may  be  said  of  ergot,  although  it  has  sometimes  beeD 
of  apparent  service,  administered  both  internally  and  by  hypodermic 
injection,  the  dose  and  method  being  the  same  as  described  for  ordinary 
bronchocele.  Sulphuric  acid  has  apparently  been  of  service  in  some 
cases.3  Without  further  mention  of  the  various  drugs  extolled  from 
time  to  time,  it  may  be  remarked  that  the  tranquillizing  effect  of  a 
placebo  has  often  been  followed  by  marked  improvement,  and  no  doubt 
the  beneficial  results  claimed  for  various  drugs  can  in  great  measure  be 
thus  explained.  Tracheal  obstruction  by  pressure  of  the  enlarged  gland 
is  very  rare  in  exophthalmic  goitre.  Its  occurrence  should  be  promptly 
met  by  the  inhalation  of  chloroform,  followed  if  necessary  by  trache- 
otomy, incision  of  the  capsule  of  the  tumor,  or  division  of  the  isthmus, 
and  even  partial  extirpation. 

Treatment  directed  to  the  Exophthalmos. — Whether  the  pro- 
trusion of  the  eyeball  be  due  to  turgescence  of  the  blood-vessels  of 
the  orbit  and  an  increase  or  swelling  of  the  orbital  fat,  or  to  contraction 
of  a layer  of  unstriped  muscular  fibre  crossing  the  splieno- maxillary 
fissure  described  by  Muller,  there  is  as  yet  no  means  of  directly 
lessening  to  a great  extent  this  distressingly  prominent  svmptom. 
This  is  particularly  unfortunate,  since  the  prominence  of  the  eyeball 
is  so  frequently  a source  of  mortification  to  the  patient,  contributing  to 
despondency  by  its  being  an  ever-present  deformity.  A compress  and 
bandage  worn  during  sleep  have  been  of  service,  and  in  conjunction  with 
this  a mild  faradic  current  may  be  used  daily.  As  a matter  of  experi- 
ence DaCosta4  has  found  it  very  suitable  to  give  an  occasional  saline 
purge.  It  is  always  followed  by  better  vision,  and  is  all  the  more 

1 College  and  Clinical  Record,  Oct.  1 5,  1 880. 

2 Rev.  international  de  Bill,  medicate,  No.  2,  1891. 

3 Med.  News,  Nov.  3,  1888. 


4 Loc.  cif. 
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indicated  when  cerebral  symptoms  exist.  By  far  the  most  important 
treatment  directed  to  the  eyes  is  the  prevention  of  an  irritative  con- 
junctivitis and  consequent  corneal  ulceration,  which  not  infrequently 
occurs  as  the  result  of  the  insufficient  covering  and  excessive  dryness 
of  the  protruding  eyeballs.  As  far  as  possible,  reading,  writing,  or 
other  efforts  in  any  way  productive  of  eye-strain  should  be  avoided.  If 
necessary,  a simple  emollient,  as  lanolin  or  vaseline,  should  be  applied 
to  the  lids  and  the  eyes  covered  with  a bandage.  The  smarting  and 
burning  can  often  be  relieved  by  cold  compresses.  At  the  first  sign 
of  inflammation  careful  treatment  should  be  instituted  to  prevent 
ulceration,  and  in  the  event  of  the  latter  occurring  confinement  to 
bed  will  be  necessary  to  follow  out  accurate  antiseptic  management. 
When  the  exophthalmos  is  so  great  as  to  threaten  grave  inflamma- 
tory changes  in  the  eyeball,  tarsorrhaphy,  as  recommended  by  Von 
Graefe,  becomes  a desirable  operation  to  close  the  lids  partially  and 
lessen  the  deformity. 


DISEASES  OF  THE  MOUTH  AND  SALIVARY 
GLANDS,  INCLUDING  MUMPS. 

By  A.  D.  BLACKADER,  M.  D. 


At  the  outset  of  an)T  remarks  on  the  treatment  of  diseases  of  the 
mouth  it  seems  advisable  to  make  some  reference  to  the  connection  that 
by  many  authors  is  considered  to  exist  between  ailments  in  the  mouth 
and  pathological  conditions  in  the  lower  portions  of  the  alimentary 
canal — an  opinion  that  has,  possibly,  arisen  from  the  furred  con- 
dition the  tongue  assumes  in  many  affections  of  the  stomach,  and 
from  the  occasional  appearance  of  aphthous  spots  with  coincident 
dyspepsia.  That  the  eructation  or  vomiting  of  acrid  and  fermenting 
matter  may  produce  some  irritation  of  the  oral  mucous  membrane,  and 
that  prolonged  retention  of  faecal  matter  in  the  bowels  may  injuri- 
ously affect  the  secretions  of  the  mouth,  will  probably  be  admitted  by 
most.  “ But  it  is  a mistake,”  quoting  the  words  of  a recent  writer,1  “ to 
ascribe,  as  is  so  commonly  done,  the  greater  number  of  inflammatory 
conditions  of  the  mouth  to  an  existing  gastro-enteric  perversion.  And 
although  bad  feeding  and  improper  hygienic  surroundings  are  respon- 
sible for  many  affections  of  the  mouth,  as  well  as  of  the  stomach  and 
intestines,  it  is  not  by  any  previous  dyspepsia  that  the  former  are 
caused,  but  rather  they  are  as  much  primary  in  origin  as  are  the  latter.” 
In  many  cases  the  sequence  appears  to  be  the  other  way,  for  the  swal- 
lowing of  large  quantities  of  saliva  and  mucus  teeming  with  patho- 
genic micro-organisms  must  interfere  seriously  with  the  action  of  the 
gastric  juice.  Distinct  recognition  in  the  matter  of  treatment  must 
therefore  be  accorded  to  affections  of  the  mouth,  apart  from  any 
coincident  troubles  of  the  stomach.  In  at  least  all  the  more  severe 
inflammatory  affections  of  the  mouth  local  applications  are  demanded, 
and  to  these,  if  suitable,  the  ailments  quickly  yield ; but  treatment 
directed  only  to  the  stomach  cannot  be  considered  as  filling  the  more 
important  indications. 

In  securing  this  local  action  drugs  may  be  used  either  as  mouth- 
washes or  sprays,  or  may  be  applied  directly  to  the  part  by  means  of  a 
camel\s-hair  brush.  Mouth-washes  for  infants  may  be  used  either  with 

1 W.  W.  Allchin,  M.  D.,  art.  “ Diseases  of  the  Mouth,”  in  Keating’s  Ci/cloucedia  of 
the  Dis.  of  Children,  vol.  iv. 
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a swab  of  absorbent  cotton  on  the  end  of  a small  piece  of  wood  suitable 
as  a handle,  or  may  sometimes  be  thrown  into  the  cavity  of  the  mouth 
with  a syringe,  the  head  being  sufficiently  inclined  forward  to  allow  the 
escape  of  the  fluid  from  the  mouth.  In  the  case  of  adults  mouth- 
washes are  kept  in  contact  with  the  walls  of  the  oral  cavity  for  the 
longest  possible  time  by  slightly  dilating  the  cheeks.  In  ordering  the 
wash  not  only  must  the  ingredients  be  carefully  selected,  but  the  strength 
of  the  solution  must  be  adjusted  to  each  case. 

With  a few  drugs  not  only  do  we  secure  a local  action  by  their  use 
in  these  ways,  but  also  a secondary  action  by  the  elimination  of  the 
drug  through  the  salivary  glands.  Notably  is  this  the  case  with 
potassium  chlorate,  which,  when  taken  internally,  appears  in  the  saliva 
in  five  or  ten  minutes,  and  continues  to  be  secreted  for  some  hours.  In 
this  way  we  obtain  a secondary  topical  effect,  much  to  be  desired 
because  less  irritating  and  more  continuous.  It  should  be  always 
borne  in  mind,  however,  that  in  large  doses  it  affects  the  secretion 
of  urine  unfavorably.  The  quantity  administered  during  the  whole 
period  of  the  twenty-four  hours  to  an  adult  should  never  exceed 
1 drachm  or  1^  drachms,  and  to  a child  of  three  years  20  or  30  grains. 
It  is  best  given  in  small  doses,  repeated  every  two  or  three  hours,  and 
should  be  always  largely  diluted  to  lessen  its  irritating  actiou  on  distant 
organs.  Whenever  it  is  administered  in  full  amounts,  Forchheimer 1 
recommends  that  the  physician  should  always  impress  on  the  attendant 
the  necessity  of  watching,  lest  any  diminution  or  cessation  occur  in  the 
secretion  of  urine.  Coincidently,  a state  of  drowsiness  is  occasionally 
noted.  Both  are  to  be  regarded  as  important  danger-signals.  On 
their  appearance  the  exhibition  of  the  drug  must  be  at  least  tem- 
porarily discontinued. 

In  making  local  applications  to  the  mouth  it  is  very  necessary  that 
gentleness  should  be  used.  “ Roughness  should  be  avoided  in  treating 
sore  mouths ; not  to  mention  the  pain  that  is  given,  we  do  absolute 
harm  by  using  mechanical  violence.  In  but  one  form  of  stomatitis  is 
it  necessary  to  remove  anything.  In  all  the  rest  applications  made  by 
the  gentlest  means  will  give  the  best  results.”  Especially  is  this  the 
case  if  we  are  dealing  with  infectious  processes,  where  any  undue  irri- 
tation of  the  mucous  membrane  renders  an  extension  of  the  disease 
more  liable. 

Absolute  cleanliness  of  the  mouth  at  all  times  is  demanded  as  a 
simple  matter  of  hygiene.  Much  more  is  it  necessary  when  through 
disease  the  secretions  of  the  mouth  are  altered,  or  when  through 
debility  or  pain  the  muscles  of  the  tongue  and  mouth  are  prevented 
from  using  their  wonted  activity.  In  all  inflammatory  states  of  the 
system  it  is  desirable  to  direct  the  attendant  to  have  the  patient’s  mouth 

1 Archives  of  Pediatrics,  Sept.,  1888. 
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washed  thoroughly  at  least  twice  a day,  better  still,  after  each  time  of 
feeding,  with  some  slightly  alkaline  and  antiseptic  wash.  A solution 
of  bicarbonate  of  sodium  (5  grains  to  1 ounce),  with  2 or  3 drops  of 
carbolic  acid  or  15  or  20  of  listerine,  makes  a suitable  mouth-wash; 
or  10  or  15  drops  of  Condy’s  fluid  in  a half  tumbler  of  water,  or 
one  of  Seiler’s  antiseptic  and  alkaline  tablets,  dissolved  in  2 ounces 
of  water,  can  also  be  conveniently  used. 

In  infants  gentle  washing  of  the  mouth  with  a small  pledget  of 
absorbent  cotton  on  the  end  of  a holder  should  take  place  after  each 
time  of  feeding.  Either  simple  (cool  or  tepid)  water  may  be  used,  or, 
should  the  circumstances  demand  it,  it  may  be  rendered  slightly 
alkaline  or  distinctly  antiseptic. 

Catarrhal  Stomatitis. 

Catarrhal  stomatitis  is  the  simplest  of  the  inflammatory  forms  of 
sore  mouth,  and  generally  yields  readily  on  the  removal  of  the  cause 
of  irritation.  In  young  infants  we  very  often  find  more  or  less  injec- 
tion and  painful  swelling  of  the  gum  shortly  before  the  tooth  pierces  it. 
This  local  form  is  best  relieved  by  the  frequent  application  of  simple 
cool  water  to  the  gum,  to  which,  if  thought  desirable,  may  be  added  a 
few  grains  of  boric  acid.  Any  additional  irritation,  however,  at  this 
time  will  probably  cause  a considerable  extension  of  the  inflammation. 
Lack  of  cleanliness  in  the  mouth,  in  the  feeding-apparatus,  or  in  the 
food  is  one  of  the  more  common  sources  of  trouble.  Frequently  the 
materials  given  to  an  infant  to  suck  or  bite  on  when  teething  ai'e  either 
of  a fermentable  character  or  are  not  kept  in  a cleanly  condition. 
Epstein  ascribes  the  frequency  of  this  ailment  in  infants  to  the 
irritation  of  the  air,  especially  when  they  are  allowed  to  breathe 
through  the  mouth;  to  the  mechanical  act  of  sucking  when  there  is 
any  difficulty,  either  owing  to  the  scarcity  of  milk  in  the  breast  or  to 
nipples  imperfectly  developed  ; or  to  the  natural  tenderness  of  the 
epithelium  in  early  infancy,  and  the  often  too  energetic  cleansing 
of  the  oral  cavity  on  the  part  of  midwives  or  others  in  charge  of 
the  child.  Many  authors  regard  the  occurrence  of  the  disease  as  an 
indication  of  impaired  nutrition  in  the  infant.  There  can  be  no  ques- 
tion that  in  a weakened  state  of  the  system  the  mucous  membrane  reacts 
more  quickly  and  to  slighter  causes  of  irritation  than  if  the  infant’s 
health  be  more  vigorous.  Ascertaining  the  cause  of  trouble  and 
removing  it  generally  lead  to  a prompt  subsidence  of  the  trouble, 
especially  if  cleanliness  of  the  oral  cavity  be  maintained  by  gentle 
washing  with  a cool,  soothing  application,  such  as  boric  acid,  in  the 
proportion  of  5 to  10  grains  to  the  ounce ; borax,  5 to  20  grains  to 
the  ounce;  bicarbonate  of  sodium,  10  grains  to  the  ounce;  or,  finally, 
chlorate  of  potassium,  5 to  10  grains  to  the  ounce. 
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Should  the  inflammation  appear  more  severe  or  be  persistent,  more 
astringent  lotions  will  be  indicated,  of  which  perhaps  the  best  is  a 
solution  of  silver  nitrate  (from  2 to  5 grains  to  the  ounce).  The 
inflamed  surface,  after  careful  cleansing,  ought  to  be  gently  pen- 
cilled with  this  solution  once  a day.  Should  any  distinct  spots  of 
ulceration  appear,  they  may  be  lightly  touched  with  a silver,  probe 
armed  with  a small  quantity  of  the  mitigated  stick  of  silver  nitrate. 
By  many  physicians  the  administration  of  potassium  chlorate  is  advo- 
cated in  this  affection.  My  own  opinion  agrees  with  that  of  Dr. 
Forchheimer,1  that  it  is  of  little  service  and  unnecessary,  and  there- 
fore, on  account  of  the  risk  attendant  on  its  administration  at  a very 
early  age,  it  should  not  be  used.  Occasionally,  in  young  infants,  this 
ailment  is  accompanied  by  pyrexia,  and  is  associated  with  much  rest- 
lessness and  fretfulness  on  the  part  of  the  infant.  To  relieve  the 
pyrexia  small  doses  of  aconite,  potassium  citrate,  or  any  suitable  fever 
mixture  may  be  administered,  to  which  bromide  of  potassium  may  be 
added  if  there  is  much  restlessness.  If  this  should  fail,  the  careful 
administration  of  an  opiate  to  relieve  pain  may  be  allowed.  Dr.  J. 
Lewis  Smith  recommends  the  application  of  a little  borax,  either  with 
honey  or  with  glycerin  and  water.  A solution  of  alum  (5  to  10  grains 
to  the  ounce)  and  a solution  of  tannin  and  glycei'in  (glycerite  of  tannin 
2 drachms,  water  1 ounce)  have  also  been  recommended,  and  may, 
if  desired,  be  tried.  Cysts  in  the  mucous  membrane,  if  they  form, 
must  be  opened  by  free  incision,  and  if  necessary  cauterization  of  their 
walls  may  be  resorted  to.  If  the  general  nutrition  is  imperfect,  the 
infant’s  diet  must  be  carefully  regulated  ; the  stomach  and  bowels  must 
be  gently  stimulated  for  the  more  effective  performance  of  their  func- 
tions, and  later  on  some  bland  ferruginous  tonic  should  be  adminis- 
tered, such  as — 

If.  Ferri  et  ammonii  citrat.,  3ss ; 

Pepsinte  glycerit.,  3hj  ; 

Elixir,  simp.,  oiv ; 

Aquse,  q.  s.  ad  §j.— M. 

Sig.  A tea-spoonful  three  times  daily,  after  meals. 

In  cases  occurring  near  adult  age  the  same  general  rules  apply, 
although  we  shall  find  the  sources  of  irritation  to  be  of  a different  cha- 
racter. Sharp  teeth,  dental  caries,  ingesta  too  hot  or  too  cold  or  too  acid 
or  too  highly  seasoned,  the  immoderate  use  of  alcohol  or  tobacco,  and 
the  swallowing  of  any  irritant,  may  all  give  rise  to  an  attack  of  stoma- 
titis. In  these  cases  a simple  bland  diet  must  be  ordered,  which  should 
be  taken  lukewarm  or  decidedly  cool,  as  may  be  found  most  grateful 

1 Arch.  Pediatrics,  Nov.,  1888. 


A PHTHO  US  STOMA  TIT1S. 


861 


by  the  patient.  Should  the  stomach  be  irritated  or  the  bowels  consti- 
pated, a saline  laxative  may  be  ordered,  followed  by  some  simple  alka- 
line bitter  as  a stomachic.  The  use  of  alcohol  and  tobacco  must  be 
interdicted  : offending  teeth  are  to  be  repaired  or  removed  at  once ; at 
the  same  time  some  simple  mouth-wash  is  to  be  used  frequently  during 
the  day.  Any  of  the  solutions  directed  above  will  be  suitable.  Should 
pain  be  a prominent  symptom,  the  mouth-washes  may  be  made  more 
emollient  by  using  either  gum-water,  barley-water,  or  quinceseed- water 
instead  of  simple  water  in  preparing  them  ; a small  quantity  of  an 
opiate  may  be  added  if  necessary.  Sometimes  the  gum  behind  the 
upper  incisor  is  particularly  complained  of,  and  on  examination  it  will 
be  seen  to  be  much  swollen  and  extremely  sensitive.  Much  relief  will 
be  obtained  in  these  cases  by  gently  pencilling  it  with  a solution  of 
silver  nitrate  (10  to  20  grains  to  the  ounce),  or  with  glycerin  of  tan- 
nin, or  with  tincture  of  rhatany. 

Catarrhal  stomatitis  accompanies  most  of  the  exanthemata  and 
continued  fevers.  Absolute  cleanliness  of  the  mouth,  along  with 
some  slightly  alkaline  wash,  fulfils  all  the  indications,  which  in  these 
cases  must  be  quite  secondary  to  the  more  important  disease. 

Aphthous  Stomatitis. 

In  aphthous  stomatitis  we  have  a painful  and  very  troublesome 
affection,  of  the  exact  pathology  of  which  we  are  still  uncertain.  It 
is  a more  or  less  self-limited  disease,  with  symptoms  almost  entirely 
local.  Rarely,  and  only  in  children,  have  we  any  constitutional  dis- 
turbance. In  children,  in  the  confluent  form  of  the  disease,  we  may 
have  pyrexia  with  associated  gastric  or  intestinal  derangement,  the 
mouth  becomes  hot  and  dry,  and  sucking  or  mastication  is  painful. 
In  the  treatment  of  this  all  sources  of  irritation  must  be  forbidden  ; as 
mastication  is  painful,  only  soft  food  should  be  allowed.  Demulcent 
mouth-washes  may  be  ordered,  such  as  mucilage  of  gum  arabic,  of 
slippery  elm,  of  marshmallow,  or  of  flaxseed,  rendered  slightly  alka- 
line with  sodium  bicarbonate  (5  grains  to  the  ounce).  If  the  pain  is 
very  severe,  opium  in  small  quantities  may  be  added.  After  a few 
days  the  spots  may  be  touched  lightly  with  silver  nitrate  in  stick  or  in 
solution  (20  to  30  grains  to  the  ounce),  or  if  the  ulcers  are  very  num- 
erous the  surface  may  be  brushed  over  lightly  with  a weaker  solution 
(10  grains  to  the  ounce).  Baginsky 1 strongly  recommends  a solution 
of  potassium  permanganate  as  a mouth-wash.  It  may  be  given  a fair 
trial,  although  I have  not  been  able  to  convince  myself  of  its  special 
efficacy.  Sodium  salicylate  (1  drachm  to  the  ounce)  has  also  been 
recommended  in  the  confluent  form,  to  be  applied  four  or  six  times 
daily,  especially  after  eating.  Dr.  J.  Lewis  Smith  advises  the  appli- 
1 Lehrbuch  der  Kinder krankheiten,  Zweite  Auflage,  1887,  p.  595. 
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cation  of  iodoform  in  ethereal  solution  (2  drachms  to  the  ounce),  to  be 
applied  with  a brush.  If  repair  goes  on  slowly  other  astringents  may 
bo  used.  Among  those  most  recommended  arc  a solution  of  cupric 
sulphate  (10  grains  to  the  ounce),  zinc  sulphate  (10  to  20  grains  to 
the  ounce),  and  potassium  chlorate  (10  grains  to  the  ounce).  In  chil- 
dren small  doses  of  potassium  chlorate,  largely  diluted,  may  be  given 
at  intervals  during  the  day.  Any  gastric  or  intestinal  derangement 
must  be  rectified. 


Stomatitis  Parasitica. 

In  stomatitis  parasitica,  commonly  known  as  thrush,  there  is  an 
inflammation  of  the  mouth  due  to  the  growth  of  a parasitic  confer- 
void  plant  upon  and  between  the  layers  of  the  epithelium.  Its  growth 
is  favored  by  the  existence  of  previous  catarrhal  inflammation  or  by 
any  of  the  conditions  tending  to  favor  such  an  inflammation  ; by  any 
undue  acidity  in  the  secretions  of  the  mouth ; and  by  debilitated  states 
of  the  system.  It  develops  most  readily  on  epithelium  of  the  squam- 
ous type,  its  mycelium  penetrating  between  the  individual  cells  and 
their  several  layers.  The  affection,  with  its  concomitant  inflammation, 
is  entirely  due  to  the  presence  of  this  parasite,  on  the  removal  of  which 
the  irritation  quickly  ceases  and  the  parts  resume  their  natural  condi- 
tion. Our  efforts  must  therefore  be  directed  to  its  destruction.  To 
reach  it,  it  is  necessary  to  remove  the  upper  layers  of  epithelium,  and 
in  doing  so  a certain  amount  of  force  is  necessary.  It  will  be  found 
that  the  removal  is  more  easily  accomplished  if  the  wash  is  rendered 
slightly  alkaline. 

The  following  solutions  may  be  used:  Bicarbonate  of  sodium,  15 
grains  to  the  ounce ; borax,  30  to  40  grains  to  the  ounce ; or  sul- 
phate of  sodium,  1 drachm  to  the  ounce.  Some  physicians  still  prefer 
the  use  of  borax  and  honey  (sodii  borat.,  1 drachm  ; mellis,  3 drachms), 
gently  pencilled  over  the  spots  where  the  growth  appears;  but  as 
all  saccharine  solutions  favor  the  growth  of  the  parasite,  it  would 
seem  as  if  the  addition  of  either  honey  or  syrup  to  these  solutions 
can  only  be  harmful.  Should  the  surrounding  mucous  membrane 
appear  very  red  and  inflamed,  a solution  of  silver  nitrate  (3  to  5 grains 
to  the  ounce),  gently  pencilled  over  the  surface,  will  be  found  of  much 
service,  and  if  any  small  spots  of  ulceration  appear  in  the  denuded 
portions,  they  may  be  lightly  touched  with  a probe  armed  with  the 
mitigated  stick. 

In  addition  to  efforts  directed  to  the  actual  removal  of  the  parasite, 
great  care  must  be  taken  to  place  the  patient  under  the  most  favorable 
hygienic  conditions.  If  the  infant  is  fed  artificially,  special  instruc- 
tions must  be  given  to  ensure  absolute  cleanliness  in  the  preparation  of 
food  and  in  the  feeding-apparatus.  Feeding-bottles  with  tubes  should  be 
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discontinued,  as  they  are  impossible  to  keep  clean.  The  food  should  be 
sufficiently  nourishing  and  yet  digestible,  and  should  be  given  at  regu- 
lar intervals,  while  both  before  and  after  feeding  or  nursing  the  mouth 
should  be  thoroughly  but  gently  cleansed  with  a weak  alkaline  solution. 
It  must  always  be  remembered  that,  as  the  disease  is  parasitic,  the 
germs  can  be  easily  conveyed  from  one  child’s  mouth  to  another’s.  In 
foundling  and  maternity  hospitals  constant  care  must  be  exercised  in 
the  inspection  of  each  child’s  mouth,  and  no  transference  of  bottles  from 
child  to  child  should  be  allowed.  If  the  disease  attains  any  headway, 
not  only  does  the  act  of  sucking  become  very  painful,  but  deglutition 
may  be  rendered  both  difficult  and  painful,  while  in  some  few  cases 
the  oesophagus  has  been  reported  as  blocked  with  masses  of  confervoid 
growth  and  epithelium.  As  it  is  extremely  important  that  the  nutri- 
tion of  the  child  should  be  sustained,  its  nourishment  must  be  given 
in  a concentrated  and  more  or  less  predigested  state.  Wiederhofer 
recommends  in  severe  cases  the  administration  of  food  through  a fun- 
nel or  tube  inserted  into  the  anterior  nares ; deglutition  will  be  excited 
in  a reflex  manner  when  the  milk  or  other  fluid  reaches  the  pharynx. 
Forchheimer 1 reports  a case  of  oesophageal  obstruction  in  which  he  was 
able  to  force  a catheter  gently  through  the  mass  of  mycelium  and  spores 
into  the  stomach,  and  through  it  introduce  some  nourishment.  Vomit- 
ing was  induced  and  masses  of  the  growth  were  thrown  up. 

In  adults  we  may  use  the  foregoing  solutions  as  washes  or  sprays. 
Should  there  be  much  surrounding  congestion  of  the  mucous  mem- 
brane, it  is  advisable  to  use  the  solution  of  silver  nitrate  early.  As 
thrush  occurs  in  adult  life  only  in  very  debilitated  conditions,  its 
appearance  is  always  an  unfavorable  omen,  and  prompt  but  gentle 
measures  should  be  at  once  taken  for  its  eradication.  Forchheimer2 
says  that  calomel  in  small  doses,  or  corrosive  sublimate  very  much 
diluted,  almost  always  acts  as  a specific  in  intestinal  troubles  which  are 
due  to  thrush.  The  underlying  conditions  or  disease  in  every  case  of 
thrush  should  receive  the  most  careful  attention. 

Ulcerative  Stomatitis. 

In  stomatitis  ulcerosa  there  is  severe  inflammation  of  the  mucous 
membrane,  commencing  generally  at  the  free  border  of  the  gum,  evin- 
cing a tendency  to  extend  in  all  directions  and  to  affect  the  deeper  tissues, 
frequently  loosening  the  teeth,  and  in  severe  cases  leading  to  necrosis 
of  the  bone.  A foul  state  of  the  mouth,  due  either  to  want  of  cleanli- 
ness or  diseased  teeth,  is  a strong  predisposing  cause,  especially  when 
associated  with  unhygienic  conditions  of  life  tending  to  depress  the 
system,  such  as  impure  air,  unhealthy  food,  and  improper  clothing. 
The  inflammation  gives  rise  to  profuse  salivation,  which,  mingling 

1 Archives  of  Pediatrics,  Feb.  7,  1889.  2 Loc.  cit.  et  supra. 
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with  the  discharges  from  the  ulcerated  surface,  becomes  bloody  and 
foetid,  and  if  swallowed  may  disturb  both  the  stomach  and  bowels. 
Fortunately,  we  have  in  potassium  chlorate  almost  a specific  for  this 
affection.  It  may  be  administered  both  as  a gargle  (10  to  15  grains  to 
the  ounce)  and  internally.  The  salt  gives  rise  to  some  smarting  pain 
when  passing  over  the  inflamed  surface,  but  this  is  only  momentary, 
and  may  be  partly  obviated  by  giving  it  in  some  demulcent  fluid,  such 
as  mucilage  of  slippery  elm  or  sassafras-bark,  or  associated  with  extract 
of  liquorice.  In  addition  to  this,  the  patient  must  be  ordered  soft, 
digestible  food,  and,  if  possible,  obtain  plenty  of  fresh  air.  The  func- 
tions of  the  stomach  and  alimentary  canal  must  be  maintained  in  a 
healthy  state;  afterward  tonics,  some  suitable  preparation  of  iron  and 
quinine,  and  cod-liver  oil,  may  be  administered.  Under  this  treat- 
ment the  symptoms,  as  a rule,  rapidly  improve,  the  salivation  dimin- 
ishes, and  the  foetid  odor  passes  away.  Sometimes,  however,  the  foetor 
is  so  great  that  it  is  desirable  to  have  it  lessened  more  rapidly.  To 
this  end  some  of  the  more  distinctly  antiseptic  washes  may  be  used 
alternately  with  that  of  the  potassium  chlorate,  such  as  solution  of 
potassium  permanganate  (2  to  4 grains  to  the  ounce),  solution  of  car- 
bolic acid  (5  grains  to  the  ounce),  solution  of  peroxide  of  hydrogen 
(1  to  3 drachms  to  the  ounce),  or  listerine.  Sometimes,  although  rapid 
improvement  is  made  at  first,  yet  the  gums  still  remain  in  an  un- 
healthy and  spongy  state,  and  the  patient  may  complain  of  some 
slight  foetor,  detectable  during  the  night  or  early  morning.  In  such 
cases  it  is  desirable  to  pencil  the  gums  lightly  with  an  astringent  solu- 
tion. Perhaps  none  is  better  than  the  silver  nitrate  (10  grains  to  the 
ounce).  Glycerin  of  tannin,  solution  of  alum  (15  grains  to  the  ounce),  or 
tincture  of  iodine  may  sometimes  be  of  much  service.  If  the  disease 
still  lingers,  examine  the  teeth,  and  if  any  appear  loose  or  the  roots  are 
diseased,  it  will  be  better  to  have  them  removed  promptly.  Necrosed 
bone  must  receive  prompt  surgical  attention.  Even  after  all  the  symp- 
toms have  passed  away  the  physician  must  warn  the  patient  to  main- 
tain due  care  and  cleanliness  for  some  months,  lest  relapse  occur.  In 
some  children  with  every  feverish  disturbance  of  the  system  the  affection 
returns.  In  such  the  germs  have  evidently  not  been  thoroughly  eradi- 
cated, and  still  linger  in  some  of  the  recesses  of  the  mouth.  The  per- 
sistent use  of  antiseptic  washes  and  careful  attention  to  the  teeth  will 
. in  time  overcome  the  tendency.  In  scrofulous  children  we  are  apt  to 
have  a good  deal  of  associated  adenitis.  If  the  inflammation  is  asso- 
ciated with  acute  rickets  or  scurvy,  it  rarely  gets  well  until  the  consti- 
tutional symptoms  are  removed. 

Occasionally  the  disease  assumes  a chronic  character  from  the  outset. 
The  inflammatory  symptoms  are  but  slightly  marked,  there  is  no  notice- 
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able  increase  in  the  salivation,  and  foetor  may  be  noticed  only  at  inter- 
vals during  the  day.  Such  cases  are  but  slightly  amenable  to  the  action 
ot  the  potassium  chlorate ; for  their  cure  they  require  good  hygiene 
and  regular  cleansing  of  the  mouth  and  teeth,  while  three  or  four  times 
weekly  the  inflamed  portion  may  be  carefully  pencilled  with  one  of  the 
astringent  solutions  mentioned  above,  preferably  the  silver  nitrate. 
These  cases  require  perseverance  in  treatment  for  some  months,  else 
frequent  relapses  will  occur.  It  must  always  be  borne  in  mind  that 
this  disease  is  contagious,  and  effective  isolation  must  be  maintained 
when  it  occurs  in  a family  or  in  an  institute. 

Gangrenous  Stomatitis. 

In  stomatitis  gangrenosa  we  have  to  deal  with  a rapidly-spread- 
ing necrosis  of  the  cheek,  lip,  or  gum  occurring  in  debilitated  children, 
generally  under  unfavorable  hygienic  conditions,  and  oftentimes  as  a 
sequel  to  one  of  the  eruptive  fevers.  Beginning  at  first  in  the  inside 
of  the  mouth,  its  onset  is  apt  to  be  unnoticed  till  a pungently  foetid 
odor  attracts  attention,  when  a sloughy-looking  ulceration  with  a hard 
infiltrated  base  will  probably  be  seen  on  the  inside  of  the  cheek  or  lip 
near  the  angle  of  the  mouth.  This  rapidly,  almost  hourly,  extends, 
so  that  within  a day  or  two  a large  portion  of  the  cheek,  gum,  and 
lip  may  be  converted  into  a foetid  dark-brown  mass.  The  vital  powers 
are  rapidly  prostrated ; the  child  becomes  apathetic  and  refuses  to  take 
nourishment,  and  very  shortly  a septic  broncho-pneumonia  or  diarrhoea 
terminates  the  case.  Treatment  must  be  prompt,  and  the  first  indica- 
tion is  to  arrest,  if  possible,  the  destructive  process,  and  substi- 
tute for  it  a healthy  action.  It  is  generally  recommended  that  this  be 
accomplished  by  the  application  to  the  affected  part  of  one  of  the 
stronger  acids,  either  nitric  or  hydrochloric,  or  of  the  actual  cautery 
(Paquelin’s  or  the  galvanic).  The  application  should  be  thorough  and 
complete  at  first;  short  of  that,  the  irritation  induced  may  only  favor 
the  spread  of  the  disease.  By  many  the  preference  is  given  to  the 
cautery,  as  being  more  under  control,  while  its  power  of  destruction 
is  complete  and  immediate.  Before  using  it  the  patient  should  have 
an  anaesthetic,  and  all  necrotic  tissue  should  be  removed  with  forceps 
and  scissors.  It  is  recommended  that  the  operation  be  repeated  as 
often  as  may  be  necessary,  but  not  more  frequently  than  once  in 
twenty-four  hours.  After  each  cauterization  the  parts  will  be 
thoroughly  washed  with  some  antiseptic  lotion  (solution  of  mercuric 
chloride,  1:  1000;  solution  of  carbolic  acid,  1:  20;  or  solution  of 
zinc  chloride,  20  grains  to  the  ounce ;)  then  dusted  with  iodoform, 
iodol,  or  aristol,  and  a charcoal  poultice  applied.  Many  physicians, 
however,  prefer  less  heroic  treatment,  and  can  apparently  point  to 
many  successfnl  cases  in  justification  of  their  opinion.  Dr.  J.  Lewis 
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Smith 1 2 recommends  from  trial  the  formula  given  by  Drs.  Evanson 
and  Maunsell,  quoting  from  their  article  as  follows:  “ The  lotion 
which  we  have  found  by  far  the  most  successful  is  a solution  of  sul- 
phate of  copper,  as  employed  by  Dr.  Coates  in  the  Children’s  Asylum. 
His  formula  is  as  follows  : 


ty.  Cupri  sulph., 
Pulv.  cinchonse, 
Aquse, 


3}j ; 

Z*s; 

fgiv. — M. 


This  is  to  be  applied  twice  a day,  very  carefully,  to  the  full  extent  of 
the  ulceration  and  excoriations.  The  addition  of  the  cinchona  is  only 
useful  by  retaining  the  sulphate  of  copper  longer  in  contact  with  the 
edo-es  of  the  gums.”  Dr.  Smith  adds:  “ A moment’s  reflection  will 
show  us  that  the  above  treatment  is  preferable,  provided  it  is  equally 
effectual  in  arresting  the  gangrene,  to  the  treatment  by  the  strong 
acid.”  Gerhard  believes  the  best  local  application  is  the  nitrate  of 
silver  if  the  slough  is  small  in  extent.  If  much  larger,  the  best 
escliarotic  is  the  solution  of  iron  perehloride,  applied  in  an  undiluted 
state.  Dr.  Scheck3  says,  “If  sloughs  are  formed,  they  must  be 
removed  by  scissors  or  knife,  and  an  attempt  made  to  restrict  the 
further  progress  of  the  disease.  Mineral  acids,  chloride  of  iion,  and 
the  actual  cautery  were  formerly  used  for  this  purpose,  but  now  the 
nitrate-of-silver  pencil  is  rightly  preferred.  The  pencil  should  be 
slightly  pointed,  and  methodically  pushed  from  one  part  of  the 
slough  to  another  till  it  comes  against  resistant  tissue.  This  manipu- 
lation is  to  be  repeated  till  the  gangrene  is  limited  or  ceases.”  In  a 
case  mentioned  by  Lange  the  gangrene  healed  very  quickly  after  the 
application  of  lint  saturated  in  turpentine  and  changed  frequently. 
Dr  C J.  Maguire3  reports  several  cases  treated  successfully  by  the 
application  locally  of  bismuth  subnitrate.  The  mouth  was  washed 
every  three  hours  with  a solution  of  carbolic  acid,  and  the  bismuth 
dusted  on  afterward.  Under  this  treatment,  with  the  administration 
of  iron  and  a generous  diet,  his  patients  recovered,  although  some  of 
them  seemed  almost  hopeless  in  the  beginning.  Dr.  Sullivan4  reports 
the  successful  use  of  a mixture  of  equal  parts  of  liquor  ferri  subsulphatis 
and  glycerin  as  an  application.  The  necrosed  portions  were  first 
removed ; the  mouth  was  then  thoroughly  washed  with  a solution  of 
sulphate  of  copper  (30  grains  to  the  ounce),  and  afterward  the  subsul- 
phate was  painted  over  the  affected  part.  The  operation  was  repeated 
four  times  a day.  In  each  case  the  gangrene  was  arrested  within  three 

1 Dis.  of  Children,  7th  ed.,  p.  148.  „ ,, 

2 of  Month,  Throat,  and  Nose,  trans.  1886,  p.  ^ 
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days  after  the  first  application.  Treatment  was  continued  for  eight  or 
ten  days,  and  recovery  was  complete  within  two  weeks.”  Dr.  J.  Lewis 
Smith 1 writes,  “ If,  after  employing  the  milder  treatment  for  two  or  three 
days  the  gangrene  continue  to  spread,  strong  muriatic  acid  should  be 
cautiously  applied  by  a camel’s-hair  pencil  or  small  swab  in  such  a way 
that  it  comes  in  contact  only  with  the  diseased  surface.  Its  use  should 
be  immediately  followed  by  an  alkaline  wash.  Recently  in  the  Found- 
ling Asylum  carbolic  acid  has  been  used  as  an  escharotic  in  one  or  two 
cases,  instead  of  the  strong  acids,  and  with  such  a result  as  to  encour- 
age its  further  use.” 

In  addition  to  attacking  the  destructive  process  by  one  of  the  foregoing 
methods,  it  is  necessary,  above  all  things,  to  sustain  the  strength  of  the 
patient.  Stimulants  may  be  allowed  as  freely  as  can  be  borne,  and 
concentrated  foods,  predigested  if  necessary,  should  be  administered  at 
frequent  intervals.  If  unable  or  unwilling  to  take  nourishment  by  the 
mouth,  predigested  food  must  be  given  per  rectum.  Septic  infection 
must,  as  far  as  possible,  be  guarded  against  by  frequent  cleansing  of 
the  mouth  and  wound  with  one  of  the  antiseptic  washes  (among  the 
best  are  the  solution  of  peroxide  of  hydrogen  and  Labarraque’s  solution, 
2 drachms  to  the  pint,)  and  afterward  dusting  with  powdered  charcoal, 
bismuth  subnitrate,  or  aristol.  If  possible  the  child’s  head  must  be 
placed  in  a position  to  permit  the  freest  possible  evacuation  of  the  dis- 
charges. Internally,  Dr.  West2  recommends  the  use  of  potassium  chlo- 
rate, principally  for  its  topical  action  ; caution  should  be  exercised  that 
a safe  dose  be  not  exceeded.  Ferruginous  tonics  may  undoubtedly  be  of 
service,  and  if  well  borne  by  the  stomach  tincture  of  the  chloride  of  iron 
appears  the  most  suitable,  and  should  be  given  in  large  doses,  frequently 
repeated.  When  the  gangrene  is  arrested  and  the  granulations  begin 
to  present  a healthy  appearance,  the  danger  is  usually  past  and  con- 
valescence is  established  rapidly.  To  favor  the  healing  mild  stimu- 
lating lotions  are  indicated — solution  of  boric  acid  (15  grains  to  the 
ounce),  solution  of  zinc  sulphate  (2  grains  to  the  ounce),  or  an  ointment 
may  be  used  containing  2 drachms  of  balsam  of  Peru  and  1 ounce 
of  vaseline.  Care  must  be  taken  during  the  slow  process  of  healing 
that  adhesions  do  not  form  which  would  interfere  with  the  movements 
of  the  mouth. 


Mercurial  Stomatitis. 

Severe  stomatitis,  due  to  the  toxic  action  of  mercury  administered 
therapeutically,  is  seldom  met  with  in  our  day.  As  a rule,  it  may  be 
prevented  by  the  administration  of  potassium  chlorate  and  by  taking 
due  precaution  to  ensure  thorough  hygiene  of  the  gums  and  teeth. 
Mild  cases  subside  on  the  withdrawal  of  the  drug.  If  patients  appear 
1 Loc.  cit.  2 Did.  Diseases  of  Infancy  and  Childhood , 6th  ed.,  London,  p.  590. 
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very  susceptible  to  its  action  and  the  symptoms  appear  threatening,  it 
is  a wise  precautionary  measure  to  have  them  removed  from  all  possible 
influence  of  the  mercurial  preparations.  If  fumigations  have  been 
employed,  the  room  in  which  they  were  taken  should  be  abandoned. 
Locally,  a similar  treatment  to  that  indicated  in  catarrhal  stomatitis  is 
called  for.  The  mouth  may  be  frequently  rinsed  out  with  warm, 
soothing  washes  ( vide  Catarrhal  Stomatitis),  to  which,  if  there  is  much 
pain,  opium  may  be  added.  Foetor  of  breath  may  be  relieved  by  the 
use  of  washes  containing  hydrogen  peroxide  (1  drachm  to  the  ounce), 
Labarraque’s  solution  (1  drachm  to  the  ounce),  or  potassium  perman- 
ganate (2  grains  to  the  ounce).  Internally,  potassium  chlorate  may 
be  given  in  5-  or  10-grain  doses  every  three  hours,  either  combined 
with  tincture  of  chloride  of  iron  or  in  decoction  of  cinchona.  Should 
any  ulcerations  be  present,  they  may  be  gently  brushed  with  the  solution 
of  silver  nitrate.  The  strength  must  be  maintained  by  careful  feeding, 
or,  if  necessary,  by  enemata. 

Stomatitis  Crouposa  and  Stomatitis  Diphtheritica. 

These  call  for  no  special  treatment  beyond  that  directed  to  the  more 
important  affection,  and  the  reader  is  referred  to  the  special  article  on 
Diphtheria.  

ABNORMAL  DENTITION. 

Very  rarely  it  happens  that  an  infant  is  born  into  the  world  with 
one  or  two  teeth  already  appearing  in  the  gum.  Such  teeth  are  liable 
to  irritate  the  mother’s  nipple  severely,  and  we  may  be  asked  to  remove 
them.  This  can  be  easily  done  if  they  are  only  connected  to  the  gum 
by  mucous  membrane  ; but  when  they  are  set  more  tightly  the  opera- 
tion becomes  more  serious,  from  the  possibility  that  it  may  be  followed 
by  troublesome  haemorrhage  which  may  be  difficult  to  control.  It  will 
be  a question  in  such  a case,  also,  whether  we  might  not  be  removing 
the  infant’s  temporary  incisors,  which  would  not  be  replaced  till  the 
child  reached  its  sixth  or  seventh  year.  For  these  reasons  their  removal 
is  not  to  be  recommended. 

Many  infants,  especially  those  who  are  of  a weak  or  nervous 
constitution,  are  liable  to  evince  symptoms  of  irritation  during  the 
period  immediately  preceding  or  at  the  time  of  the  eruption  of  the 
temporary  teeth.  At  these  times  the  infant  may  become  peevish  and 
fretful ; its  sleep  be  disturbed  ; there  may  be  more  or  less  pyrexia  > 
and  it/digestion  may  be  easily  upset.  With  these  symptoms  a warm 
bath  (85°-90°  F.),  in  which  the  infant  may  remain  about  ten  minutes, 
has  often  a very  soothing  effect,  and  if  given  shortly  before  its  sleep- 
ing-time may  induce  a quiet  and  restful  sleep.  At  the  same  time  a 
mixture  containing  1 or  2 grains  of  potassium  bromide,  with  \ to  £ 
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drop  of  tincture  of  aconite  to  the  dose,  to  be  repeated  every  two  hours, 
may  assist  the  action  of  the  bath.  The  greatest  care  at  this  time  must 
be  given  to  the  infant’s  diet,  which  should  be  simple,  digestible,  and 
carefully  adapted  to  its  age.  Over-feeding  is  to  be  avoided,  and  as  far 
as  possible  regularity  in  feeding  is  to  be  maintained.  The  gums  may 
be  frequently  examined  for  symptoms  of  stomatitis.  If  hot  and  tender, 
frequent  applications  of  cold  water  or  weak  solutions  of  sodium  bicarbo- 
nate (5  grains  to  the  ounce)  or  sodium  borate  (10  grains  to  the  ounce) 
should  be  made.  Solution  of  cocaine  (2  grains  to  the  drachm),  lightly 
brushed  over  the  inflamed  gum,  has  been  spoken  of  highly,  and  may 
give  temporary  relief.  When  the  gum  is  tense,  tumid,  and  painful  I 
have  thought  that  lancing  of  the  gum  has  sometimes  given  relief  to  the 
infant.  The  former  measures  are,  however,  to  be  preferred  under 
ordinary  circumstances.  Many  serious  ailments  have  been  referred 
to  dentition  as  an  effective  cause.  I would  strongly  urge  the  most 
careful  physical  examination  and  thorough  sifting  of  evidence  before 
such  an  unlikely  supposition  is  admitted. 

Dentition  may  be,  delayed  and  the  deposit  of  enamel  may  be  defec- 
tive in  infants  suffering  from  rickets,  or  as  a consequence  of  any  severe 
illness  affecting  nutrition  profoundly.  The  importance  of  good  teeth 
to  the  growing  child  cannot  be  over-estimated.  Little  benefit  is  appar- 
ently to  be  derived  from  administering  any  of  the  so-called  proximate 
principles  of  the  tooth,  but  distinct  advantage  is  obtained  when  we  can 
improve  general  nutrition.  To  this  end,  in  addition  to  abundance  of 
fresh  air  and  suitable  food,  cod-liver  oil  should  be  administered  in  doses 
easily  assimilated.  To  this  wine  of  iron  or  the  ammoniated  citrate  may 
be  added  if  there  is  any  anaemia.  The  following  is  a useful  formula 
for  an  infant  of  one  year : 


This  is  known  commonly  as  gum-boil  or  alveolar  abscess.  We  have 
a localized  inflammation,  commencing  generally  on  the  dental  perios- 
teum at  the  bottom  of  a carious  fang.  It  is  very  liable  to  go  on  to  the 
formation  of  pus,  which  produces  absorption  of  the  alveolar  wall,  then 
breaks  into  the  submucous  tissue  of  the  gum,  and  finally  points  at 
some  place  on  the  mucous  membrane  within  the  mouth.  Treatment,  if 


1^.  Ferri  et  ammonii  cit., 
01.  morrhuae, 

Pepsin,  glycerit., 

Pul  vis  acacias, 

Pulvis  sacch.  alb., 
Aquae, 


aa.  3ij  ; 

q.  s.  ad  fgiv. — M. 


5ss ; 


Sig.  One  tea-spoonful  three  times  daily. 

Suppurative:  Inflammation  of  the  Gums. 
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possible,  should  be  early.  If  the  tooth  be  too  much  damaged  to  repair, 
it  had  better  be  extracted  at  once.  If  it  can  be  saved,  the  diseased 
pulp  in  the  fang  should  be  removed,  and  the  canal  in  the  root  cleared 
and  thoroughly  cleansed  with  antiseptic  agents,  then  secured  by  tem- 
porary filling.  At  the  same  time,  a preparation  of  iodine  or  iodine 
and  aconite  may  be  applied  to  the  gum  externally,  or,  if  thought 
better,  an  incision  may  be  made  over  the  site  of  the  inflamed  root 
down  to  the  periosteum.  When  suppuration  has  occurred  in  the  fang- 
cavity  an  effort  may  still  be  made  to  secure  its  removal  through  the 
canal  of  the  fang,  but  if  it  has  burst  through  the  alveolar  wall  its 
early  evacuation  into  the  mouth  is  demanded. 


AFFECTIONS  OF  THE  SALIVARY  GLANDS. 

Increased  Salivation. 

This  is  produced  by  any  source  of  irritation  in  the  mouth,  and  is 
therefore  a frequent  accompaniment  of  most  of  the  inflammatory  dis- 
eases above  mentioned.  It  may,  however,  apparently  arise  from  distant 
irritation,  and  has  occasionally  been  met  with  in  affections  of  the  stom- 
ach, bowels,  and  uterus ; rarely  it  has  occurred  as  a symptom  of  lesion 
in  the  medulla  oblongata  or  of  the  facial  nerve.  Occasionally  it  has 
been  met  with  in  otherwise  healthy  children  between  two  and  eight 
years  of  age  apparently  free  from  constitutional  or  local  disease.  In 
these  latter  cases  it  must  be  regarded  as  a neurosis.  When  arising 
from  a known  exciting  cause  our  efforts  will  of  course  be  directed  to 
the  removal  of  the  source  of  irritation.  In  salivation  of  a neurotic 
form  most  benefit  will  probably  be  derived  from  the  administration  of 
iron  or  arsenic  ; at  the  same  time  belladonna  may  be  used  as  a pallia- 
tive with  much  probability  of  success.  Dr.  Finlayson  reports  a case 
of  idiopathic  salivation  in  a strong,  healthy  child  of  six  years  which  was 
cured  in  a month  by  of  a grain  of  extract  of  belladonna  taken  three 
times  a day.  Atropine  sulphate  may  be  used  similarly  in  doses  of  yyy 
t0  of  a grain.  If  these  fail,  other  nerve-sedatives  may  be  tried, 
such  as  opium,  chloral,  or  potassium  bromide.  The  nutrition  at  the 
same  time  must  be  carefully  maintained. 


Dryness  of  the  Mouth. 

This  condition  is  often  a source  of  much  discomfort,  and  does  not 
yield  readily  while  the  cause  is  in  operation.  Sometimes  small  doses 
of  potassium  iodide  give  a certain  amount  of  relief.  Dr.  Blackman 
recommends  the  use  of  yy  of  a grain  of  pilocarpine  in  a gelatin 
lamella,  allowed  to  dissolve  on  the  tongue,  previously  moistened  by  a 
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sip  of  water.  He  reports  this  as  producing  a slight  flow  of  saliva  for 
twenty-four  hours,  unaccompanied  by  excessive  perspiration.  Hie 
following  is  also  a*»good  formula  for  the  administration  of  the  same 
dm  o'  in  the  form  of  a lozenge: 


Ext.  pyrethr.  fluid., 

fllij-iij 

Pilocarpinse, 

gr-  5 

Pulv.  glycyrrhizae, 

gr-  i 

Pulv.  acacue, 

gr-  >j ; 

Glycerini, 

tnj; 

Sacchari, 

gr.  xx. 

Mix  well,  and  make  into  one  lozenge,  to  be  allowed  to  dissolve  slowly 
in  the  mouth. 


Idiopathic  Parotitis. 

Idiopathic  parotitis  is  a condition  commonly  known  as  “ mumps,” 
in  which  we  have  to  deal  with  a constitutional  disease  manifesting 
itself  locally  in  an  inflammation  of  the  parotid  gland ; very  rarely 
its  associated  glands,  the  submaxillary  and  sublingual,  are  also  af- 
fected ; occasionally  it  attacks,  either  by  metastasis  or  as  a sequence, 
the  testicle  in  the  male  and  the  mamma  or  the  ovary  in  the  female. 
Constitutional  disturbance  is  generally  only  slight,  but  sometimes  the 
pyrexia  runs  high  and  pain  is  severe.  The  treatment  in  mild  cases 
may  be  expectant.  For  the  first  few  days  at  least,  especially  if  the 
weather  is  cold  and  changeable,  the  patient  should  be  confined  to  bed. 
The  inflamed  glands  should  be  protected  from  the  air  by  a layer  of 
cotton  wool  secured  by  a silk  handkerchief  or  light  bandage,  and 
gentle  saline  laxatives  may  be  administered.  If  the  patient  is  just 
reaching  adolescence,  there  is  perhaps  more  danger  that  the  testicles 
or  ovary  will  be  attacked,  and  in  such  cases  more  caution  must  be 
exercised.  Rest  in  bed  for  a week,  or  even  ten  days,  would  be  the 
more  prudent.  If  there  be  much  pyrexia  and  local  pain,  tincture  of 
aconite  (U.  S.  Ph.)  may  be  given  in  2-drop  doses  for  an  adult  every 
three  hours,  while  locally  to  the  swelling  a mixture  of  extract  of  bel- 
ladonna and  glycerin  may  be  applied  and  covered  with  oiled  silk 
aud  cotton  wool.  If  there  is  much  restlessness  at  night,  chloral  or 
potassium  bromide  may  be  administered.  I have  several  times  used 
in  these  cases  phenacetin  or  antipyrine  in  5-  to  10-grain  doses  twice 
daily,  with  considerable  relief  to  the  symptoms.  Owing  to  the  pain 
in  movement  of  the  jaw  all  nutriment  should  be  given  in  soft,  if  not 
in  liquid,  form.  In  the  early  stages  milk  foods  and  light  broths 
should  be  given ; afterward,  as  there  is  a marked  tendency  to  subse- 
quent amemia,  the  food  should  be  more  stimulating,  and  ferruginous 
tonics,  with  quinine  and  cod-liver  oil,  may  be  administered.  Should 
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there  be  any  indication  of  metastasis,  the  venous  return  in  the  affected 
part  must  be  favored  by  position.  In  females  a hot  douche  or  sitz- 
bath  may  be  taken.  Leeching  has  been  recommended  as  of  service 
in  relieving  the  pain  of. orchitis  or  ovaritis;  four  to  six  leeches 
tnay  be  applied  to  the  inner  border  of  the  groin.  Symptoms  of 
meningeal  irritation  are  occasionally  met  with,  and  must  be  com- 
bated by  cold  to  the  head  and  the  administration  of  from  15  to  30 
grains  of  potassium  bromide,  with  tincture  of  aconite,  every  three  to 
six  hours,  according  to  the  severity  of  the  symptoms.  Rarely  the 
swelling  in  the  parotid  becomes  tense,  red,  and  very  painful,  and 
the  inflammation  goes  on  to  suppuration.  In  such  cases  poultices 
must  be  applied,  and  an  incision  made  early  in  a horizontal  direc- 
tion parallel  to  the  line  of  the  important  vessels  and  nerves,  using 
caution  to  avoid  them.  In  strumous  children  enlargement  of  the 
gland  sometimes  persists  for  weeks.  Nerve-deafness  following  paro- 
titis is  usually  incurable. 

Secondary  'parotitis  occasionally  occurs  as  a sequel  to  other  infectious 
diseases,  especially  those  characterized  by  profound  prostration.  At 
the  onset  the  application  over  the  inflamed  gland  of  lint  dipped  in  the 
belladonna-and-glycerin  mixture  and  covered  with  oiled  silk  and  cot- 
ton wool  may  be  of  service.  Should  suppuration  thi’eaten,  poultices 
must  be  applied  and  an  early  exit  given  to  the  pus,  the  cautions 
mentioned  above  being  observed. 


AFFECTIONS  OF  THE  TONGUE. 

Burns  and  Scalds. 

These  seldom  call  for  much  medical  treatment.  Sometimes  the 
soreness  persists,  when  a demulcent  wash,  rendered  slightly  alkaline 
by  the  addition  of  sodium  bicarbonate  or  borate,  and,  if  necessary, 
with  a small  amount  of  opium,  may  be  used.  Butlin  recommends  pen- 
cilling the  affected  surface  with  borax  and  honey.  The  sucking  of 
small  lumps  of  ice  is  generally  very  grateful. 

Stings  and  Bites. 

Such  accidents  are  not  often  met  with.  A weak  solution  of  ammo- 
nia may  be  used  as  a mouth-wash  for  the  first  day  or  two,  in  the  hope 
of  neutralizing  the  formic  acid,  the  active  principle  of  the  poison.  It 
may  be  afterward  followed  by  a demulcent  mouth-wash  containing 
sodium  bicarbonate  (10  grains  to  the  ounce),  or  by  one  containing 
salicylic  acid  (2  grains  to  the  ounce). 
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Acute  Glossitis. 

Here  we  have  to  deal  with  an  inflammation  arising  very  suddenly, 
generally  in  persons  whose  health  is  more  or  less  impaired.  In  its 
severer  forms  it  seriously  threatens  life  by  the  very  great  interference 
with  respiration  and  deglutition.  The  syuqjtoms  generally  reach 
their  height  on  the  third  or  fourth  day,  and  terminate  by  resolution 
about  the  fifth  or  seventh  day.  In  its  milder  forms  glossitis  de- 
mands little  active  interference  beyond  a smart  saline  purgative,  and, 
topically,  cool  emollient  mouth-washes,  such  as  mucilage  of  slippery 
elm,  of  gum  arabic,  or  quinceseed.  To  these  may  sometimes  be  advan- 
tageously added  sodium  borate  (5  to  20  grains  to  the  ounce)  or  alum 
(5  grains  to  the  ounce)  or  ammonium  chloride  (20  to  30  grains  to  the 
ounce).  If  grateful  to  the  patient,  ice  in  small  pieces  slowly  sucked 
may  be  of  much  service.  If  the  symptoms  are  more  threatening, 
free  leeching  may  be  employed  between  the  hyoid  bone  and  the 
angle  of  the  jaw,  followed  by  poultices  to  encourage  oozing.  If 
there  is  much  swelling  and  both  respiration  and  deglutition  are 
seriously  interfered  with,  Butlin 1 strongly  recommends  two  free 
incisions  into  the  substance  of  the  tongue  from  behind  forward, 
one  on  each  side  of  the  raphe,  distant  from  it  about  two-thirds  of 
an  inch.  They  should  be  carried  to  the  depth  of  about  one-third 
of  an  inch,  and  can  be  best  made  with  a very  sharp  bistoury,  inserted 
into  the  mouth  on  the  flat  and  then  turned.  The  haemorrhage  is  never 
serious  unless  the  incision  has  been  carried  too  deeply,  and  the  moder- 
ate bleeding  which  occurs  is  decidedly  beneficial.  These  incisions  may 
appear  deep  at  the  first,  but  they  become  quite  shallow  when  the  organ 
has  shrunk.  Sometimes  the  inhalation  of  atomized  water  proves  decid- 
edly grateful.  The  water  should  not  exceed  the  temperature  of  160° 
F.,  and  may  be  rendered  perhaps  more  effective  by  the  addition  of  com- 
pound tincture  of  benzoin.  The  application  of  a solution  of  chloride  of 
ammonium  (1  drachm  to  the  ounce)  through  the  steam-spray  apparatus 
has  sometimes  proved  very  effective  in  favoring  resolution  (Cohen). 
The  spray  should  be  used  for  fifteen  or  twenty  minutes  at  a time 
and  repeated  every  two  or  three  hours. 

Sometimes  the  process  goes  on  to  suppuration,  prolonging  the  dura- 
tion of  the  disease  and  much  increasing  the  local  distress.  Demulcent 
washes  should  be  used  as  warm  as  cau  be  comfortably  borne,  and  as 
soon  as  the  presence  of  pus  cau  be  detected  free  incision  must  be  made 
and  the  abscess-cavity  thoroughly  washed  out  with  some  antiseptic  solu- 
tion. In  these  cases  the  pus  is  usually  foetid.  Very  rarely  gangrene  sets 
in,  due  generally  to  irritation  from  sharp  or  carious  teeth.  Such  a con- 
dition will  demand  the  greatest  tenderness,  and  washes  or  sprays  of 
1 Diseases  of  the  Tongue , by  II.  T.  Butlin,  F.  R.  C.  S.,  London,  1885,  p.  42. 
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a solution  of  hydrogen  peroxide,  potassium  permanganate,  boric  acid, 
or  carbolic  acid  should  be  used  at  frequent  intervals.  Occasionally, 
when  the  swelling  is  very  great,  much  difficulty  is  experienced  in 
feeding  the  patient.  This  can  sometimes  be  done  by  means  of  a tube 
through  the  nasal  passages;  at  the  same  time  predigested  nutrient 
enemata  must  be  carefully  given.  After  resolution  has  taken  place 
sufficiently  to  permit  deglutition,  ferruginous  tonics,  with  quinine,  should 
be  administered,  and  of  these  the  best  is  probably  the  muriated  tincture 
of  iron  with  glycerin.  The  chronic  inflammatory  thickenings  which 
sometimes  remain  after  an  acute  attack  are  not  very  amenable  to  treat- 
ment. If  any  source  of  irritation  can  be  discovered  in  a sharp  or 
carious  tooth  or  an  offending  plate,  it  must  be  at  once  remedied ; at  the 
same  time  the  spot  may  be  painted  with  a weak  solution  of  iodine. 
The  general  hygiene  of  the  mouth  must  receive  careful  attention  and 
all  irritants  must  be  avoided. 

Occasionally  unilateral  glossitis  is  met  with.  It  generally  runs  a 
mild  course,  and  seldom  demands  the  severer  methods  mentioned  above. 

Chronic  Superficial  Glossitis. 

Chronic  inflammation  of  the  mucous  membrane  of  the  tongue  is 
met  with  occasionally  in  persons  subject  to  dyspeptic  troubles  or  as  the 
result  of  irritation  produced  by  spirits,  especially  when  taken  raw,  by 
tobacco,  both  smoking  and  chewing,  by  irregular  or  carious  teeth,  and 
by  the  frequent  use  of  too  hot  or  too  cold  drinks.  The  inflammation 
appears  to  affect  principally  the  papillae  and  mucous  glands,  leading  in 
places  to  their  almost  entire  disappearance.  The  mucous  membrane 
generally  is  reddened,  and  very  sensitive  to  any  irritation.  Occasion- 
ally the  surface  of  the  tongue  appears  as  if  it  were  mapped  out  in  a 
series  of  more  or  less  ovoid  patches,  smooth  and  glossy  because  denuded 
of  papillae,  and  separated  by  furrows  or  fissures  reaching  almost  to  the 
basement  membrane.  Conditions  of  this  character  are  particularly  dif- 
ficult of  treatment.  The  diet  must  be  of  the  blandest  character.  It  is 
sometimes  desirable  to  confine  the  patient  entirely  to  milk  diet.  Spirits 
and  tobacco  give  rise  to  great  distress,  and  must  be  entirely  abstained 
from.  The  greatly-increased  sensibility  of  the  surface  renders  it  very 
liable  to  frequent  exacerbations  ; there  must,  therefore,  be  no  relaxation 
in  the  absoluteness  of  the  dietary.  Should  exacerbations  occur,  we  may 
find  the  process  go  on  to  ulceration  in  places — a condition  still  more 
difficult  to  manage.  The  general  health  must  be  maintained  at  its 
highest  level,  but  in  the  administration  of  tonics  no  irritating  drugs 
should  be  allowed.  Should  there  be  much  pain,  demulcent  mouth- 
washes to  which  opium  has  been  added  must  be  employed.  Of  local 
remedies,  those  which  appear  to  relieve  the  patient  more  certainly  and 
quickly  than  any  others  are  solutions  of  chromic  acid  (5  to  10  grains 
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to  the  ounce)  or  the  mel  boracis  of  the  Pharmacopoeia  (Butlin).  It 
may  be  applied  twice  daily,  gently  brushed  over  the  surface  with  a 
camel’s-hair  pencil.  At  the  same  time  great  care  must  be  taken  to 
have  the  mouth  thoroughly  cleansed  after  each  meal.  For  this  purpose 
Seiler’s  antiseptic  and  alkaline  tablets  may  be  used,  one  dissolved  in  a 
gill  of  tepid  water,  or  the  following  : 


I^i.  Sodii  salicylat., 
Sodii  borat., 
Acidi  earbolici, 
Glycerini, 
Aquas  rosse, 

Sig.  Use  frequently. 


cm.  gr.  x ; 

gr-  j ; 
f3i-3ij  ; 

q.  s.  ad  f 5) . — M. 


Occasionally  a chronic  ulcer  in  the  centre  of  a plaque  of  this  chronic 
inflammation  resists  all  treatment.  Such  cases  may  be  rendered  more 
endurable  and  the  spot  less  sensitive  by  the  application  of  glycerin  of 
tannin  or  the  solution  of  chromic  acid.  The  application  of  any  severe 
irritant  or  caustic  should  be  avoided,  for  it  must  always  be  borne  in 
mind  that  a considerable  percentage  of  these  cases  terminate  in  epi- 
thelioma. The  physician  should  therefore  keep  the  patient  under  his 
inspection. 

Leucoma. 

Closely  allied  to  the  foregoing  in  its  pathology  and  etiology  is  the  con- 
dition known  as  “ smoker’s  patch,”  and  the  more  extensive,  but  very 
similar,  affection  known  as  leucoma  or  leucoplakia  oris.  Both  of  them 
may  be  said  to  be  the  expression  of  an  irritant  acting  on  a sensitive 
mucous  membrane.  In  the  smoker’s  patch  we  have  a chronic  inflam- 
mation of  the  small  spot  of  mucous  membrane  where  the  pipe  gener- 
ally rests.  At  first  there  is  only  a slight  thickening  of  the  deeper  layers 
of  the  epithelium.  Afterward  these  peel  off,  leaving  a spot  between  a 
quarter  and  half  an  inch  in  diameter,  smooth,  red,  and  looking  as  if 
denuded  of  papilla;.  If  seen  thus  early,  soothing  measures  should  be 
employed.  If  smoking  is  not  altogether  abandoned,  the  smoothest  form 
of  pipe  must  be  used,  and  only  the  mildest  tobacco,  while  the  pipe 
should  be  placed  on  the  opposite  side  of  the  mouth  to  which  it  has 
been  previously  used.  The  patch  may  be  brushed  twice  daily  with  a 
weak  solution  of  chromic  acid.  If  the  disease  still  shows  signs  of 
extension,  tobacco  and  spirits  in  any  form  must  be  absolutely  forbidden. 
All  irritating  articles  of  food  must  be  excluded  from  the  diet,  which 
should  be  bland  and  simple  in  character,  but  nourishing.  Any  gouty > 
rheumatic,  or  dyspeptic  condition  must,  as  far  as  possible,  be  corrected. 
Topically,  the  spot  must  be  brushed  three  or  four  times  daily  with  the 
solution  of  chromic  acid  or  with  borax  and  honey,  or  with  a weak  solu- 
tion of  silver  nitrate  (10  grains  to  the  ounce). 
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In  leucoplakia  oris  we  have  either  a more  extensive  distribution  of 
minute  patches  very  similar  in  character  to  leucoma,  or  we  may 
have  a large  patch,  white  or  bluish  white  in  color,  covering  the  greater 
portion  of  the  dorsum  ; the  inside  of  the  cheeks  and  lips  are  also  liable 
to  be  affected.  The  treatment  of  all  these  conditions  must  be  very 
similar — the  absolute  withdrawal  of  all  sources  of  irritation,  a bland, 
unstimulating  diet,  and  the  employment  of  soothing  mouth-washes. 
As  a rule,  the  alkaline  lotions  give  more  relief  in  leucoma  than  any 
other  application.  The  following  may  be  used  : potassium  bicarbonate, 
15  to  20  grains  to  the  ounce;  sodium  bicarbonate,  20  grains  to  the 
ounce;  sodium  borate,  20  grains  to  the  ounce. 

Sometimes  a very  weak  solution  of  alum  (20  grains  to  the  ounce) 
agrees  well,  or  a solution  of  sodium  chloride  of  the  same  strength.  It 
will  require  careful  trial  to  decide  which  remedy  suits  the  special  case, 
and  when  the  tongue  is  very  sensitive  many  trials  may  have  to  be  made 
before  the  one  which  gives  most  relief  is  found.  One  general  rule  holds 
good  for  all  eases  of  leucoma  ; namely,  not  to  use  caustics.  Whatever 
danger  there  may  be  of  the  development  of  carcinoma  is  certainly 
increased  by  the  employment  of  silver  and  other  caustics  (Butlin). 

As  regards  general  treatment,  any  debility  or  diathesis  must  receive 
special  attention.  If  a cutaneous  rash  coexists,  liquor  arsenicalis  may 
be  of  distinct  benefit. 

In  connection  with  the  above,  Butlin  says  : “ Warty  growths  appear 
to  be  the  most  dangerous  of  the  conditions  which  actually  and  imme- 
diately precede  cancer.  I have  no  doubt  that  indurations  and  warty 
growths  and  very  obstinate  ulcers,  particularly  when  they  present  the 
slightest  increase  of  induration  about  their  bases,  ought  to  be  removed 
freely  and  without  delay  by  the  knife.” 

Wandering  Rash. — Occasionally  in  children  a peculiar  circulate 
but  migratory  rash  is  seen  on  the  dorsum  of  the  tongue.  It  does  not 
appear  to  be  due  to  any  constitutional  diathesis,  nor  is  it  associated 
with  any  local  disorder  that  can  be  made  out.  It  has  no  symptoms  of 
its  own.  The  condition  does  not  seem  to  be  affected  by  any  medicines 
that  have  been  given  nor  by  any  change  in  diet.  Butlin  says  of  it: 
“ Unless  the  future  brings  with  it  a very  different  experience  to  the 
past,  I shall  continue  to  believe  that  this  wandering  rash  is  clinically 
a very  insignificant  disease,  never  likely  to  become  serious,  and  that  it 
undergoes  spontaneous  cure  after  it  has  existed  a considerable  period.” 

Black  Tongue. — Very  rarely  a black  discoloration,  commencing 
about  the  middle  of  the  dorsum,  is  met  with,  which  gradually  extends 
over  the  surface  till  it  covers  the  greater  portion,  then  in  a few  weeks 
it  gradually  disappears.  It  is  apparently  due  to  some  parasitic  con- 
dition. In  its  treatment  there  is  little  to  be  done.  Many  washes 
and  local  applications  have  been  used  without  any  permanent  benefit. 
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The  patients  generally  appear  to  be  in  poor  health,  and  tonics  given  to 
improve  it  have  seemed  to  exert  a good  effect.  The  discoloration  is 
not  accompanied  by  local  symptoms. 

Ulcers. 

Occasionally,  grouped  about  the  neighborhood  of  the  tip  of  the 
tongue,  may  be  seen  a few  small  superficial  ulcers,  very  tender  and 
irritable ; sometimes  with  sharp-cut  edges,  at  other  times  less  defined. 
They  are  generally  met  with  in  patients  who  suffer  from  gastric  irrita- 
tion. As  a rule,  they  yield  readily  to  an  unirritating  diet,  stomachics, 
or  gentle  laxatives  and  a soothing  gargle.  If  they  persist,  their  sur- 
face should  be  gently  brushed  with  a solution  of  chromic  acid  (5  grains 
to  the  ounce)  or  silver  nitrate  (10  grains  to  the  ounce). 

Ulcerated  surfaces  and  fissures,  simple  in  character,  due  to  the  irri- 
tation of  some  offending  tooth  or  artificial  plate,  are  occasionally  met 
with.  The  source  of  irritation  must  be  removed  at  once,  and  the  raw 
surface  gently  washed  with  some  weak  antiseptic  lotion,  as  solution  of 
boric  acid  (10  to  15  grains  to  the  ounce).  If  there  is  much  pain, 
the  following  lotion  may  be  brushed  over  the  surface  several  times 
daily  : 


Rj.  Chloralis,  gr.  x ; 

Glycerini,  gr.  x ; 

Aquas,  q.  s.  ad  fgj. — M. 

If  the  progress  toward  repair  is  slow,  the  edges  may  be  touched 
lightly  with  a stick  of  silver  nitrate  or  the  surface  may  be  brushed 
with  a solution  of  chromic  acid  (10  grains  to  the  ounce)  or  of  (sulphate 
of  copper  of  the  same  strength).  Butlin  warns  against  the  over-irri- 
tation of  a sore  of  this  character  in  persons  rnoi'e  than  fifty  years  of 
age,  lest  it  may  develop  into  carcinoma.  Should  it  persist  notwith- 
standing these  measures,  the  best  course  will  be  to  have  it  removed, 
and  with  it  an  area  of  at  least  one-quarter  of  an  inch  of  healthy 
tissue.  The  general  health  should  receive  attention. 

Syphilis. 

The  manifestations  of  syphilis  are  very  frequently  met  with  in  the 
mouth.  Here,  as  in  all  forms  of  syphilis,  constitutional  treatment 
must  play  the  most  important  role,  and  the  reader  is  referred  to  the 
article  on  that  subject.  It  will  be  sufficient  to  add  that  in  those  forms 
of  the  disease  in  which  little  local  damage  occurs  it  will  be  only  requisite 
to  use  that  form  of  treatment  which  suits  the  general  disease ; but 
when  we  have  to  deal  with  rapid  destruction  of  tissue,  as  met  with 
occasionally  in  phagedenic  ulceration,  the  quickest  possible  results  are 
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to  be  obtained.  Not  frequently  do  we  meet  with  a primary  sore  on  the 
lips  or  tongue  as  the  result  of  infection  from  some  unclean  substance 
conveying  contagion,  such  as  pipes  and  cigars,  or  from  kisses  by  per- 
sons with  an  infectious  sore  on  the  lips.  In  the  treatment  of  these 
the  principal  reliance  must  be  placed  on  mercury,  administered  for  its 
constitutional  effects.  At  the  same  time  we  may  use  soothing  applica- 
tions to  the  sore  itself.  A lotion  of  black  wash  is  often  very  suitable, 
or  the  sore  may  be  dusted  lightly  with  powdered  calomel.  Should 
it  show  symptoms  of  any  phagedenic  action,  the  application  of  nitric 
acid  may  be  called  for. 

Of  the  secondary  manifestations,  mucous  patches  are  very  frequently 
seen  on  the  inside  of  the  lips,  especially  the  lower  lip  ; on  the  inner  sur- 
face of  the  cheek,  often  in  the  neighborhood  of  the  last  molar  teeth ; 
and  on  the  sides  of  the  tongue.  Fissures  may  occur  at  the  angles  of 
the  mouth  in  connection  with  the  mucous  patches  on  the  inside  of  the 
lip,  and  at  the  borders  and  tip  of  the  tongue,  where  it  is  exposed  to 
the  friction  of  the  teeth,  ulceration  may  take  place.  These  lesions,  as 
a rule,  are  readily  affected  by  local  treatment,  but  very  slowly  yield  to 
constitutional  measures  only.  Butlin  says : “ I have  treated  patients 
with  mercury  for  several  months  in  succession  without  curing  or  greatly 
altering  the  sore  places  on  their  tongues.  With  the  mercury  I have 
then  employed  local  treatment,  and  have  seen  the  sore  places  disappear 
within  a week.  Again,  I have  treated  the  patients  with  the  same  local 
measures  from  the  commencement,  and  have  cured  the  sores  within  a 
week  or  ten  days.  On  this  account  I look  on  local  treatment  as  essential 
to  the  rapid  cure  of  these  affections.”  He  strongly  recommends  the 
application  of  a solution  of  chromic  acid  (10  grains  to  the  ounce),  which 
he  directs  to  be  painted  over  the  affected  part  three  or  four  times  a day 
by  means  of  a camel’s-hair  brush.  Scheck 1 directs  the  patches  to  be 
touched  with  a stick  of  silver  nitrate,  and  afterward  prescribes  mouth- 
washes containing  chlorate  of  potassium,  tincture  of  rhatany,  or  boric 
acid.  Cohen  calls  nitrate  of  silver  the  sovereign  local  remedy  for  all 
syphilitic  ulcerations  of  the  mouth.  Many  surgeons,  however,  prefer 
the  light  application  of  either  the  pure  nitric  acid  or  the  solution  of 
acid  nitrate  of  mercury.  In  addition  to  local  applications,  the  physician 
must  insist  on  complete  abstinence  from  the  use  of  tobacco  in  any  of 
its  forms,  and  the  mouth  should  be  kept  in  a cleanly  condition  by  the 
use  of  some  slightly  alkaline  and  antiseptic  wash,  used  regularly  after 
each  meal,  such  as  a solution  of  Seiler’s  antiseptic  tablets. 

Tertiary  syphilis  manifests  itself  in  the  oral  cavity  by  gummata  and 
scleroses.  To  the  breaking  down  of  the  gummata,  either  superficial 
or  deep,  is  due  the  formation  of  the  ulcers  and  fissures  which  are  met 
with  in  this  stage  of  the  disease.  Gummatous  ulcers  may  remain  in 

1 Loc.  cit. 
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an  indolent  condition  for  long  periods.  Such  ulcers  require  careful 
stimulation,  and  perhaps  the  nitrate-of-silver  solution  (20  to  30  grains 
to  the  ounce)  forms  one  of  the  most  effective  applications  if  carefully 
brushed  over  the  surface.  At  times  the  ulcers  become  inflamed  and 
extend  or  become  phagedenic,  eating  away  a large  portion  of  the  tongue. 
In  such  cases  the  constitutional  treatment  must  be  pushed,  and  the  dose 
of  the  iodide,  if  well  borne,  should  be  increased  to  20  or  30  grains,  or 
even  a drachm,  three  times  a day.  At  the  same  time,  tonics,  such  as 
quinine  and  cod-liver  oil,  may  be  ordered.  Locally,  gentle  cleansing 
applications  will  probably  be  best  borne,  such  as  boric  acid  or  weak  solu- 
tions of  chlorate  of  potassium  (10  grains  to  the  ounce).  Occasionally 
potassium  iodide  is  not  tolerated.  In  these  cases  sometimes  one  large 
dose  given  through  the  day  agrees  better  than  the  divided  doses.  If  this 
plan  fails,  recourse  must  be  had  to  mercury.  Butlin 1 recommends 
solution  of  mercuric  chloride,  with  the  insufflation  of  a powder  contain- 
ing finely-powdered  iodoform  1 grain,  morphine  ^ grain,  powdered 
borax  or  oxide  of  zinc  3 grains.  Before  the  powder  is  applied  the  sur- 
face of  the  ulcer  or  fissure  must  be  carefully  cleansed  with  a warm  solu- 
tion of  mercuric  chloride  (1  : 2000),  then  dried,  and  the  powder 
insufflated  thickly  over  every  part  of  the  sore. 

In  the  scleroses  of  tertiary  syphilis,  if  seen  before  contraction  takes 
place,  much  improvement  is  to  be  expected  from  potassium  iodide : 10 
or  15  grains  three  times  a day,  with  or  without  small  doses  of  mer- 
curic chloride,  may  be  given  to  commence  with,  and  if  a decided 
effect  is  not  speedily  produced,  the  dose  may  be  increased  rapidly  to 
25  or  30  grains.  Local  treatment  is  not  necessary.  If  contraction 
has  taken  place,  no  treatment  will  be  of  much  avail  beyond  the  pallia- 
tion of  symptoms  as  they  arise. 

Tuberculosis  is  frequently  met  with  in  the  posterior  parts  of  the 
mouth  as  a secondary  manifestation  of  disease  elsewhere.  In  these 
cases  this  local  manifestation  rarely  gives  rise  to  important  symptoms. 
Any  irritation  arising  may  be  relieved  by  the  application  of  astringent 
or  anodyne  washes  or  sprays.  Occasionally,  however,  we  meet  with 
localized  areas  in  the  anterior  part  of  the  mouth,  generally  on  the  tip 
of  the  tongue  or  on  the  upper  surface  of  one  side,  appearing  in  their 
early  stage  as  small  circumscribed  nodules.  These  may  be  secondary 
to  disease  elsewhere,  but  occasionally  appear  to  be  primary.  The 
mucous  membrane  over  these  nodules  sooner  or  later  ulcerates,  leav- 
ing deep  ulcers  with  overhanging  edges.  These  maintain  their  atonic 
character,  rarely  heal,  and  gradually  extend,  and  are  a constant  source 
of  danger  to  the  whole  system.  In  reference  to  their  treatment  But- 
lin 2 says:  “I  am  strongly  in  favor  of  removing  every  tuberculous 
ulcer  of  the  tongue  which  appears  to  be  primary  while  it  is  still  of 

1 Loc ■ ciL  2 Loc.  tit. 
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small  size  and  easily  within  reach  of  operation,  as  it  may  preserve  the 
patient  from  further  tuberculous  disease  by  infection  through  the  ulcer. 
The  operation  is  not  formidable,  and  will  probably  save  the  patient  a 
great  deal  of  distress.  I am  prepared  to  go  even  farther,  and  to 
remove  a secondary  tuberculous  ulcer  if  it  is  limited  and  small,  if  the 
associated  disease  is  not  advanced,  and  if  the  operation  is  likely  to  be 
well  borne;  and  I would  urge  the  operation,  not  with  a view  to  cure, 
or  even  to  greatly  prolong  life,  but  in  the  hope  of  saving  much  dis- 
tress.” He  strongly  advises  excision  in  preference  to  the  cautery. 
Should,  however,  an  operation  be  refused  or  deferred,  it  is  necessary 
to  fall  back  on  local  treatment.  This  should  be  unirritating ; caustics 
are  to  be  avoided.  Most  relief  is  to  be  obtained  by  demulcent  or  weak 
alkaline  lotions : 

1^.  Sodii  bicarbonat., 

Acidi  carbolici, 

Aquae, 

Or, 

ly.  Sodii  bicarbonat-., 

Thymol., 

Aquae, 

Or, 

3^.  Acidi  boric., 

Aquae, 

Iodoform  in  powder  may  be  dusted  over  the  surface  in  the  follow- 
ing manner : The  surface  of  the  ulcer  is  to  be  thoroughly  cleansed 
with  a stream  of  warm  water,  containing  potassium  permanganate 
(2  grains  to  the  ounce)  or  boric  acid  (10  grains  to  the  ounce);  then 
thoroughly  dried  with  absorbent  cotton  and  dusted  thickly  with  the 
following  powder : 

3^.  Pulv.  iodoformi,  gr.  j ; 

Morphinae  sulph.,  gr.  ^ ; 

Acidi  boric.,  gr.  iij. — M. 

This  may  be  repeated  two  or  three  times  a day.  If  thought  better, 
aristol  instead  of  the  iodoform  may  be  used  with  morphine.  Dr. 
Steward  has  found  Schwimmer’s  formula  of  papayotin  of  much  service 
when  the  iodoform  application  had  failed  : 

3^.  Papayotin.,  ; 

Glycerin  i, 

Aquae,  aa.  f§j. — M. 

Sig.  Apply  five  or  six  times  daily. 


gr.  x ; 

gtt-  ij ; 

q.  s.  ad  fsj. — M. 
gr-  xj  ; 

gr- j; 

q.  s.  ad  fgiv. — M. 

gr.  x-xv; 
q.  s.  ad  f§j. — M. 
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Lactic  acid  is  also  of  service.  The  method  of  using  this  in  Joseph’s 
clinic  in  Berlin  is  as  follows  : It  should  be  well  brushed  over  the  sur- 
face of  the  ulcer  with  a stiff  brush  until  bleeding  is  produced,  begin- 
ning with  a 30  per  cent,  solution  in  glycerin.  If  very  painful,  a pre- 
vious application  of  cocaine  may  be  made.  A gargle  of  precipitated 
chalk  is  subsequently  to  be  used  by  the  patient.  The  application  is  to 
be  repeated  every  four  or  five  days,  and  the  solution  of  lactic  acid  is 
gradually  increased  to  50  per  cent.  Afterward,  when  showing  signs 
of  healing,  some  gentle  astringent  may  be  used  or  the  surface  may  be 
dusted  with  a powder  containing  equal  parts  of  aristol  and  bismuth 
subnitrate. 

If  .we  have  to  deal  with  tubercle  in  a syphilitic  subject,  Scheck 
agrees  with  Nedopil  that  at  the  beginning  of  the  disease  an  anti- 
syphilitic  treatment  may  be  of  decided  utility,  but  later  on,  when  the 
ulcers  take  on  more  of  a tuberculous  character,  it  is  quite  useless.  If 
pain  and  salivation  are  very  great,  it  may  be  advisable  to  divide  the 
lingual  nerve.  While  carefully  using  these  local  applications,  all 
proper  constitutional  remedies  must  be  employed  against  the  disease. 
The  diet,  while  very  nourishing,  should  be  soft,  to  avoid  painful  move- 
ments of  the  tongue. 


Carcinoma. 

In  carcinoma  little  can  be  done  by  medicine  except  to  palliate,  but 
there  are  cases  in  which  patients  refuse  an  operation  or  in  which  the 
disease  recurs,  and  the  physician  will  be  required  to  effect  some  allevi- 
ation of  the  suffering.  The  principal  indication  is  to  relieve  pain.  Our 
main  reliance  must  be  on  the  insufflation  of  a powder  containing  either 
iodoform  and  morphine  or  aristol  and  morphine.  The  powder  should  be 
applied  with,  as  far  as  possible,  the  same  precautions  as  were  directed 
to  be  used  in  the  tuberculous  ulcer,  and  should  if  possible  be  blown  on 
the  precise  spot  where  the  pain  is  most  acute.  In  the  amount  of 
morphine  to  be  used  the  physician  must  be  guided  by  the  circumstances. 
For  the  foetor  the  mouth  may  be  washed  either  with  a solution  of  per- 
oxide of  hydrogen  or  with  a solution  of  potassium  permanganate  or 
with  creasote- water,  or  the  vapor  of  creasote  may  be  inhaled.  The 
following  is  Mackenzie’s  formula  : 

1^.  Creasoti, 

Magnesii  carbon,  levis., 

Aquae, 

Sig.  One  tea-spoonful  to  be  added  to  a 
of  160°  F. 

In  feeding  the  patient,  as  every  movement  of  the  tongue  may  o-ive 
Vol.  II.— 56  * & 


Tfflxxx ; 
gr.  xxx ; 
q.  s.  ad  fsj. — M. 
pint  of  water  at  the  temperature 
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intense  pain,  the  foot!  must  be  soft,  or,  if  finely  minced,  may  be  swal- 
lowed with  a mouthful  of  fluid.  It  is  well  to  commence  early  with 
enemata  of  predigested  nutriment.  If  haemorrhage  ensue,  lint  may  be 
soaked  in  a little  Monsel’s  solution  and  applied  with  gentle  pressure 
after  blood-clots  are,  as  far  as  possible,  removed.  If  this  is  not  prac- 
ticable, a tea-spoonful  of  the  following  solution  may  be  slowly  sipped, 
retaining  it  as  long  as  possible  in  contact  with  the  bleeding  surface  : 


Tincture  of  hamamelis  may  also  be  given  internally,  15  to  20 
drops  every  three  hours,  and  applied  locally  as  a gargle  with  water — 
I drachm  to  the  ounce. 


1^.  Pulv.  acidi  tannic., 
Pulv.  acidi  gallic., 
Aqure, 


q.  s.  ad  f 3j . — M. 


gr-  3vj  ; 
gr-  3ij  ; 


ACUTE  AND  CHRONIC  GASTRIC  CATARRH, 
GASTRIC  ATROPHY,  GASTRIC  ULCER, 
GASTRIC  CANCER,  AND  GASTRIC  DILA- 
TATION. 

By  D.  D.  STEWART,  M.  D. 


General  Considerations. 

The  degree  of  success  encountered  in  the  diagnosis  and  in  the  sub- 
sequent management  of  the  several  affections  with  which  it  is  the 
writer’s  province  to  deal  depends  so  largely  upon  a general  knowledge 
of  the  physiology  of  gastric  digestion,  as  well  as  upon  the  correct  em- 
ployment of  modern  chemical  manipulative  methods,  that  a resume 
of  these  must  form  a not  unimportant  part  of  this  article. 

Until  very  recent  years  gastric  affections  have  been  dealt  with 
empirically  only  : formerly  we  could  but  conjecture  as  to  the  secretory, 
motor,  and  absorptive  efficiency  of  the  stomach,  and  our  conjectures, 
based  on  no  definite  pathognomonic  symptomatology,  were  often  falla- 
cious and  led  to  harmful  medication.  Thus  cases  of  fermentative 
hyperacidity  were  not  infrequently  regarded  as  those  of  pyrosis  hydro- 
chlorica,  and  we  were  wont  to  treat  digestive  disorders  with  pepsin  and 
acid,  whether  accompanied  by  an  increase  or  diminution  in  the  gastric 
secretion.  It  was  not  unlike  the  practice  formerly  in  vogue  of  diag- 
nosticating Bright’s  disease,  and  routinely  prescribing  Basham’s  mixture 
in  all  instances  in  which  albumin  was  discovered  in  the  urine,  irrespec- 
tive of  the  underlying  cause.  But  as  the  microscope  and  more  com- 
prehensive chemical  tests  in  cases  of  albuminuria  permitted  the  dif- 
ferentiation of  functional  from  organic  kidney  affections,  and  gave  a 
more  correct  insight  into  the  character  of  the  underlying  morbid 
processes,  so  the  more  modern  employment  of  the  stomach-tube  for 
purposes  of  diagnosis  has  effected  a complete  change  in  our  methods 
of  separating  gastric  affections,  removing  them  from  the  uncertain 
ground  of  empiricism  and  placing  them  and  gastro-therapeutics  on  a 
new  and  rational  basis. 

The  form  of  tube  best  adapted  for  use  both  for  removing  a portion 
of  the  stomach-contents  for  diagnostic  purposes  and  for  lavage  is  that 
of  soft  black  rubber,  open  at  the  tip,  with  one  or  more  small  oval 
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“velvet-eyed”  fenestra  in  the  walls  immediately  beyond  its  extremity. 
While  it  is  desirable  that  these  fenestra  be  of  moderate  size,  they  must 
not  be  large  enough  to  render  the  tip  of  the  tube  so  pliable  that  it  will 
bend  upon  itself  during  introduction.  This  form  of  tube  of  soft  rub- 
ber, open  at  the  tip,  with  a fenestrum  or  two  in  its  lateral  wall,  is  that 
now  in  general  use  both  in  this  country  and  abroad,  it  having  entirely 
superseded  the  stiff  rubber  sound,  which,  though  easier  of  introduction 
in  the  first  portion  of  its  passage  in  subjects  who  are  unable  to  co- 
operate with  the  physician  through  lack  of  intelligence  or  excessive 
faucial  irritability,  possesses  several  decided  disadvantages  which  have 
caused  it  to  be  abandoned  in  favor  of  the  more  flexible  sound.  A tube 
of  red  rubber  is  sold  in  the  shops  with  both  open  and  closed  tip,  the 
open  tip  having  a bevelled  edge  and  “ velvet  eye,”  as  have  the  fenestra. 
As  it  is  a trifle  less  flexible  than  the  black  tube,  it  can  therefore  be 
more  readily  introduced  : while  it  is  often  necessary  for  the  patient  to 
swallow  several  times  to  ensure  the  entrance  of  the  latter  to  the 
stomach,  the  former  may  be  pushed  onward  by  the  operator  without 
this.  Unlike  the  stiff  sound  applied  with  the  stomach-pump,  its  use 
is  practically  without  danger  in  diseased  conditions  of  the  stomach,  and 
it  may  therefore  be  employed  where  the  other  cannot  be  readily  intro- 
duced. A closed-tip  tube  with  eyes  in  the  lateral  walls  is  preferred  by 
some,  who  believe  it  is  less  likely  to  become  obstructed  than  that  with  the 
open  tip.  The  writer  has  used  both  forms,  and  finds  that  one  is  about 
as  satisfactory  as  the  other.  Tubes  of  varying  length  and  size  are  to 
be  had  in  the  shops.  Many  consist  of  two  portions,  the  gastric  ex- 
tremity joined  to  the  other  at  a distance  of  about  three  feet  by  a piece 
of  stout  glass  tubing.  If  these  are  of  red  rubber,  the  distal  extremity 
is  usually  made  a trifle  more  flexible  than  the  gastric,  and  has  joined 
to  it  a hard-rubber  funnel  of  about  6 ounces  capacity.  One  form 
of  black  rubber  tube  above  mentioned  has  a length  of  about  5|- 

feet much  longer  than  is  necessary  except  for  lavage.  It  has.  an 

expanded  extremity  through  which  liquids  may  be  introduced  with- 
out the  necessity  of  attaching  a separate  funnel,  and  for  that  reason  is 
very  convenient.1  The  writer  now  uses  largely  tubes  of  this  sort  of  a 
diameter  of  one-third  of  an  inch  for  lavage,  as  well  as  to  siphon  the 
contents  of  the  stomach  for  diagnostic  purposes ; but  on  purchasing 
separates  them  at  a distance  of  one  metre  from  the  stomach  end,  this 
leno-th  being  ample  for  withdrawal  of  the  stomach-contents . in  all 
cases.  For  lavage  he  joins  the  ends  by  means  of  a short  piece  of 
strong  glass  tubing,  and  thus  uses  the  entire  length  of  tube.  The 


i These  tubes  have  at  a distance  of  about  40  cm.  a narrow  band  about  them  as  an 
indication  of  the  depth  which  the  tube  should  enter  in  cases  in  which  no  or  slight 
dilatation  exists.  This,  though  of  service  as  a guide,  often  has  to  be  disrega  , 
depending  upon  the  level  at  which  the  outflow  occurs  with  most  readiness. 


GENERAL  CONSIDERATIONS. 


885 


interposition  of  the  glass  tube  has  obvious  advantages  in  lavage,  be- 
sides that  by  it  one  can  thus  use  the  same  tube  both  for  diagnostic 
and  therapeutic  purposes.  For  lavage  it  is  desirable  that  the  tube 
after  introduction  should  be  sufficiently  long  to  reach  several  feet  below 
the  level  of  the  stomach,  that  ready  siphonage  be  obtained,  as  will  be 
explained  on  another  page.  For  removal  of  some  of  the  stomach-con- 
tents it  is  merely  necessary  that  the  distal  extremity  of  the  tube  should 
be  a few  inches  below  the  stomach  level. 

Preceding  the  introduction  of  the  tube  until  the  patient  becomes 
more  or  less  habituated  to  its  use,  it  is  a good  plan  in  sensitive  subjects 
to  render  the  pharyngeal  wall,  especially  the  right  half,  moderately 
insensitive  by  means  of  cocaine.  This  may  be  applied  in  solution 
with  a brush,  by  atomization,  or,  as  the  writer  prefers,  through  a med- 
icine-dropper, using  a 2 or  3 per  cent,  solution,  about  a half  drachm 
or  more  being  deposited  upon  the  right  pharyngeal  wall  while  the 
patient  is  sitting  with  mouth  open  and  head  thrown  backward  and 
inclined  to  the  right  side.  The  cocaine  solution  is  retained  for  a few 
seconds  in  the  pharynx,  and  then  swallowed.  This  will  render  the 
pharynx,  oesophagus,  and  stomach  more  tolerant,  and  will  largely 
obviate  retching,  so  common  when  the  tube  is  used  the  first  time  or 
two.  This  tendency  to  retching  in  some  cases  not  only  renders  the 
introduction  of  the  tube  very  difficult,  but  it  may,  when  very  decided, 
entirely  defeat  our  object — that  of  obtaining  a sample  of  the  usual  gas- 
tric secretion.  For  where  some  little  time  is  consumed  in  its  introduc- 
tion through  the  patient  insisting  on  its  being  removed  after  it  has  en- 
gaged the  oesophagus,  the  continuous  retching  may  produce  a reflux  of 
bile  from  the  duodenum  into  the  stomach,  and  often,  when  retching  has 
been  pronounced  during  the  introduction  of  the  tube,  and  when  more 
than  the  usual  time  has  been  consumed  in  inserting  it,  the  writer  has 
found  the  fluid  withdrawn  from  the  stomach  very  deeply  stained  with 
bile,  and  greater  in  quantity  than  it  would  have  been  had  the  tube 
passed  readily.1  The  introduction  of  the  tube  is  usually  simply  and 
rapidly  done,  provided  the  intelligent  co-operation  of  the  patient  is 
obtained.  He  should  sit  erect,  with  head  thrown  back  and  mouth  open. 
The  tube  is  held  in  the  right  hand  within  a few  inches  of  the  gastric 
extremity,  as  one  would  hold  a pen-holder ; its  first  few  inches  having 

1 For  this  reason,  when  retching  is  easily  induced  by  the  use  of  the  soft  black  tube, 
though  cocaine  has  been  resorted  to  in  the  manner  described,  it  is  better  to  employ  the 
somewhat  stiffer  red  tube  already  mentioned.  This  last  possesses  theoretically  the  dis- 
advantages that,  being  a trifle  less  flexible,  it  may,  by  irritating  the  stomach-wall  more 
than  the  softer  tube,  yield  untrustworthy  results  in  cases  in  which  it  is  desired  to 
remove  a specimen  of  the  gastric  secretion  in  the  fasting  condition,  and  that  in  cases 
of  ulcer  may  do  damage  to  the  latter.  These  objections  are  offset  by  the  greater 
advantage  that  it  can  be  introduced  with  more  celerity  and  with  less  systemic  dis- 
turbance. 
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been  moistened  with  water,1  it  is  guided  over  the  root  of  the  tongue 
to  the  pharynx,  and  beyond  the  epiglottis  toward  the  oesophagus  by 
* the  index  finger  of  the  left  hand.  Should  it  not  promptly  enter  the 
oesophagus  and  pass  the  eardia,  it  must  be  rapidly  pushed  forward 
with  the  right  hand,  the  patient  being  directed  to  swallow.  Having 
once  engaged  the  oesophagus,  it  can  be  pushed  onward  into  the 
stomach  with  facility.  The  patient  should  be  informed  that  he  can- 
not by  any  possibility  choke.  If  suffocation  seems  pending  or  should 
retching  begin,  he  should  be  told  to  inspire  deeply.  Thus  directed, 
the  tube  will  at  once  enter  the  stomach.  A slight  gurgling  is  usually 
heard  on  the  tube  reaching  the  stomach,  due  to  the  passage  of  air 
into  it  from  that  viscus.  There  is  no  danger  of  the  tube  entering 
the  trachea  by  mistake  if  ordinary  care  is  exercised  in  introducing 
it.  The  operator,  however,  can  readily  assure  himself  that  this  has  not 
occurred  by  compressing  the  tube  and  directing  the  patient  to  breathe, 
which  would  be  impossible  had  the  tube  entered  the  larnyx.  While 
swallowing  the  tube  is  an  easy  matter  with  some  persons  after  a trial  or 
two,  with  others,  especially  nervous  females,  it  is  occasionally  almost 
an  impossibility  by  reason  of  the  nausea,  vomiting,  and  general  distress 
attending  its  entrance  into  the  pharynx,  which  may  necessitate  the 
abandonment  of  the  procedure.  Should  brushing  the  throat  with  a 
strong  (10  to  20  per  cent.)  solution  of  cocaine  immediately  before  its 
introduction  not  prevent  the  occurrence  of  these  symptoms,  it  is  better 
not  to  persist  in  its  trial,  especially  if  gastric  ulcer  be  suspected,  as 
the  violent  retching  and  vomiting  might  induce  haemorrhage.  A gar- 
gle of  potassium  bromide  used  several  times  daily  for  a short  time  pre- 
ceding the  introduction  of  the  tube  will  assist  materially  in  allaying 
nausea  due  to  mere  faucial  irritability.  The  tube  should  not  be  used  if 
hasmatemesis  has  recently  occurred  or  if  a thoracic  aneurism  is  suspected. 
The  presence  of  ulcer  itself  does  not  preclude  the  use  of  the  soft  tube. 

In  removing  the  tube  care  should  be  taken  to  compress  it  tightly 
before  it  has  been  withdrawn  from  the  oesophagus,  so  that  by  no  pos- 
sibility can  any  of  the  contents  pass  into  the  larynx. 

The  stomach-contents  are  removed  by  epigastric  pressure  (method 
of  Ewald  and  Boas)  or  by  aspiration  : the  former  is  effected  by  causing 
the  patient  to  make  forcible  voluntary  contraction  of  the  abdominal 
muscles,  steady  pressure  being  applied  to  the  epigastrium ; the  latter, 
by  attaching  to  the  extremity  of  the  tube  below  the  level  of  the  stomach 
some  form  of  suction  apparatus,  such  as  a small  syringe  or  a more  elab- 
orate aspirator.  The  writer  has  not  found  the  expression  method  so 

1 Moistening  the  tube  is  not  actually  essential,  there  being  sufficient  mucus  in  the 
pharynx  to  lubricate  it;  if  desired,  however,  the  gastric  extremity  may  be  first  dipped 
in  water.  Oil,  glycerin,  or  milk  is  unnecessary,  and  should  not  be  used  when  the  tube 
is  introduced  for  diagnostic  purposes. 
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uniformly  successful  as  that  by  aspiration,  which  he  now  invariably 
practises  in  the  following  manner : He  attaches  to  the  extremity  of  the 
tube,  which  should  be  of  sufficient  length  to  reach  below  the  level  of 
the  stomach,  a wicle-mouthed  8-ounce  bottle  with  a rubber  stopper 
containing  two  perforations  in  which  glass  tubes  are  inserted,  one  reach- 
ing quite  to  the  bottom,  the  other  extending  about  an  inch  below  the 
level  of  the  stopper ; the  outer  extremity  of  each  is  bent  at  a right 
angle.1  The  stomach-tube  is  attached  to  the  outer  extremity  of  the 
longer  glass  tube,  and  a hand-bulb  syringe,  minus  its  metal  or  hard- 
rubber  extremities,  to  the  other,  in  such  a way  that  a sufficient  exhaust 
of  the  bottle  can  be  readily  accomplished.  This  is  clone  after  the 
tube  has  been  inserted  and  its  outer  extremity  brought  with  the  bottle 
below  the  level  of  the  stomach.  A vacuum  being  created  and  main- 
tained in  the  bottle  in  this  position,  the  contents  of  the  stomach  pass 
through  the  tube  into  it.  Should  doubt  exist  as  to  the  stomach  being 
full,  and  no  flow  occur  after  the  tube  is  inserted  to  the  depth  at 
which  prior  physical  examination  has  shown  is  the  lower  level  of 
that  viscus,  it  should  be  passed  farther  into  the  stomach  and  then 
gradually  withdrawn,  the  glass  tube  being  carefully  watched  to  note 
the  onset  of  the  flow ; if  none  occurs,  it  is  probable  that  the  fenestra 
are  obstructed.  A bulbful  or  so  of  air  should  be  pumped  through 
the  tube,  either  by  reversing  the  syringe  on  the  bottle  or  by  attaching 
it  directly  to  the  stomach-tube.  If,  following  this  aspiration,  nothing 
is  obtained,  a small  measured  quantity  of  tepid  water  may  be  thrown 
into  the  stomach  and  at  once  aspirated  off.  Food-elements  if  present 
will  probably  return  with  it.  The  time  occupied  in  the  evacuation 
of  the  stomach  should  be  as  brief  as  possible,  both  for  the  sake 
of  the  patient’s  comfort  and  to  avoid  errors  likely  to  arise  through 
the  local  stimulating  effects  of  the  tube  on  the  gastric  mucous 
membrane. 

Various  methods  have  been  proposed  by  which  the  condition  of 
gastric  secretion  could  be  arrived  at  without  a resort  to  the  tube.  The 
most  practicable  of  these  seems  that  of  Einhorn’s.  Einhorn2  has 
devised  an  apparatus  which  he  styles  a stomach-bucket,3  consisting  of  a 
small  oval  silver  vessel  (If  cm.  long,  f cm.  wide),  on  the  top  of  which 
is  a large  opening  with  an  arch  over  it.  To  the  latter  a stout  and  long 

1 This  is  an  ordinary  inhaling-bottle,  such  as  is  sold  by  oxygen-dealers ; a similar 
appliance  can  be  easily  made,  using  a bottle  of  any  desired  capacity.  This  possesses 
an  advantage  over  the  syringe  or  the  valveless  bulb  attached  to  some  stomach-tubes,  that 
aspiration  can  be  more  surely  effected  and  with  the  same  freedom  from  injury  to  the 
gastric  mucous  membrane.  The  bottle  stopped  by  an  ordinary  cork  serves  to  trans- 
port the  removed  contents  to  the  laboratory  should  the  operation  have  been  done  away 
from  it. 

2 Medical  Record,  N.  Y.,  May  19,  1890. 

3 This  is  manufactured  by  Messrs.  John  Reynders  & Co.  of  New  York  City. 


888 


ACUTE  AND  CHRONIC  GASTRIC  CATARRH,  ETC. 


silk  thread  is  tied,  and  at  the  distance  of  40  cm.  from  the  bucket  a 
knot  is  made  in  the  thread.  The  vessel  is  placed  on  the  root  of  the 
patient’s  tongue,  and  he  is  told  to  swallow  once.  In  a half  minute  or  so 
the  bucket  reaches  the  stomach,  of  which  we  are  certain  by  the  knot  com- 
ing into  the  mouth.  After  remaining  in  the  stomach  about  five  minutes 
it  is  withdrawn.  In  its  removal  resistance  felt  at  the  introitus  oesophagi 
is  overcome  by  having  the  patient  expire  deeply  or  swallow  once.  This 
method  is  very  ingenious,  and,  according  to  Dr.  Einhorn,  very  success- 
ful. He  suggests  that  by  it  can  be  determined  also  the  permeability  of 
the  oesophagus,  the  distance  of  the  cardia  from  the  teeth,  its  patulous- 
ness, and,  partly,  the  condition  of  the  gastric  peristole,  by  noting  the 
force  with  which  the  thread  is  pulled  farther  in.  The  method  should 
be  of  more  utility  in  cases  of  suspected  ulcer,  when  the  occurrence  of 
lisematemesis  renders  the  use  of  the  tube  inadvisable.  Mucus  may  be 
prevented  from  filling  the  bucket  above  the  stomach  by  closing  its 
opening  before  its  ingestion  with  a thin  gelatinous  capsule.  The 
vessel  may  require  to  be  reintroduced  several  times  if  a negative 
response  occurs  to  tests  for  free  hydrochloric  acid.  Should  there  be 
no  response,  it  would  be  preferable  to  remove  the  contents  of  the 
stomach  through  the  tube  in  the  usual  way. 

The  functions  of  the  stomach  that  necessitate  investigation  in  order 
to  establish  a proper  basis  for  the  application  of  rational  therapeutic 
measures  are  the  secretory,  motor,  and  absorbent.  So  intimately  related 
are  these  that  a disturbance  in  one  is  soon  succeeded  by  a like  departure 
from  the  normal  in  the  others. 

The  secretory  function  involves  the  elaboration  by  certain  portions 
of  the  glandular  apparatus  of  the  mucous  membrane  of  pepsin-hydro- 
chloric acid  and  a milk-curdling  ferment.1 

The  principal  office  of  the  former  is  the  solution  and  more  or  less 
complete  digestion  of  albuminoids.  The  latter  is  accomplished  by  a 
process  of  hydration  perhaps  similar  in  type  to  the  transformation  of 
starch  by  diastase.  The  chief  end-product  of  the  digestion  of  albu- 
minoids is  peptone,  yet,  as  the  researches  of  Kiilme,  Chittenden,2  and 
others  have  shown,  but  a minimum  amount  of  true  peptone  seems  to 
result  even  through  the  long-continued  action  of  pepsin-hydrochloric 
acid  digestion.  Between  the  albuminoids  and  the  final  product  of  their 
digestion,  true  soluble  peptone,  there  are  a number  of  intermediate 

1 Though  IICl  will  coagulate  milk  by  uniting  with  the  alkali  of  the  casein,  which 
keeps  the  latter  in  solution,  and  will  thus  cause  its  precipitation,  the  milk-clotting 
ferment  of  the  gastric  juice  is  quite  distinct  from  either  pepsin  or  HC1.  The  researches 
of  Johnson,  Boas,  and  Klemperer  indicate  that  it  is  first  elaborated  as  a zymogen, 
which  is  transformed  into  the  milk-curdling  ferment  by  the  action  of  IICl  and  also 
by  the  organic  acid.  ( Vide  v.  Jaksch,  Clinical  Diag.,  p.  95,  London,  1890.) 

i “ On  the  Relative  Formation  of  Proteoses  and  Peptones  in  Gastric  Digestion,” 
Journal  of  Physiology,  vol.  xii.  No.  1,  1891,  p.  12. 
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substances,  some  of  which  until  recently  were  regarded  as  identical 
with  peptone. 

The  first  issue  of  the  gastric  digestion  of  albuminoids  is  probably 
syntonin  or  acid  albumin,  a compound  of  hydrochloric  acid  and  albu- 
min. This  is  subsequently  converted  into  the  albumoses  (or  proteoses),1 
and  some  of  these  finally  into  the  ultimate  product  of  peptic  digestion- 
peptones.  For  the  proper  solution  and  transformation  of  proteids  into 
proteoses  and  peptones,  to  fit  the  latter  for  absorption,  and  that  portion 
of  the  former  which  possesses  a low  diffusibility  for  tryptic  conversion 
into  the  more  soluble  peptones,  a definite  secretion  of  pepsin  and  acid 
is  necessary. 

Pepsin,2  which  is  formed  in  the  chief  cells  of  the  tubules,  princi- 
pally those  of  the  cardia,  is  not  found  in  these  except  as  a pro-enzime, 
pepsinogen  or  propepsin.  It  exists  as  the  latter  in  the  granules  of  the 
cell,  and  undergoes  conversion  into  pepsin  through  the  action  of  hydro- 
chloric acid  (or  sodium  chloride). 

Pepsin  is  a hydrolytic  ferment  which  can  display  activity  only  in 
the  presence  of  an  acid.3 

The  rapidity  of  digestion  is  directly  proportionate  to  the  amount  of 
pepsin  (within  limits)  in  the  digestive  mixture.  Pepsin  possesses,  like 
the  other  digestive  ferments,  extraordinary  continuous  activity.  Very 
little  is  consumed  in  the  digestive  process.  With  the  acid  maintained 
in  uniform  amount,  fresh  albuminoids  are  attacked  and  dissolved  when 
those  previously  acted  upon  are  disposed  of. 

The  most  vigorous  proteolytic  action  takes  place  with  hydrochlo- 
ric acid  in  the  proportion  of  from  0.1  to  0.2  per  cent.  Unlike  the 
case  with  pepsin,  the  acidity,  though  varying4  considerably  during 

1 The  latter,  which  formerly  were  regarded  as  a single  body,  propeptone,  have  been 
shown  by  Kiiline  and  Chittenden  to  consist  of  at  least  three  substances,  proto-,  hetero-, 
and  deutero-albumose,  each  of  which,  in  the  order  named,  progressively  approaches 
peptone,  and  may  be  distinguished  from  the  other  by  appropriate  tests.  (Kiihne  and 
Chittenden,  Zeitschrift  fur  Biologie,  Bd.  xix.  159,  1883;  xx.  ii.  1884;  and  xxii.  409, 
1886;  Kiihne,  Verhandl.  des  Naturhistor.  Medic.  Vereines  zu  Heidelberg,  No.  1,  iii.  p. 
286;  and  Chittenden,  Journal  of  Physiology,  vol.  xii.  No.  1,  1889,  p.  12.) 

2 Acetic  and  lactic  acids  also  possess  the  power  of  converting  propepsin  into  pepsin 
and  lab-zymogen  into  lab-ferment ; so  that  if  HC1  be  wholly  absent  these  ferments  may 
be  found.  (See  Johannessen,  “Studien  iiber  die  Ferments  des  Magens,”  Zeitschrift  f. 
klin.  Med.,  Bd.  xvii.  1890.) 

3 Though  HC1  is  the  acid  of  the  gastric  juice  and  is  essential  for  vigorous  digestion, 
proteolytic  action  will  go  on  without  HC1  in  presence  of  other  acids.  Chittenden 
{Med.  News,  Feb.  16,  1889,  “Observations  on  Digestive  Ferments”)  found  proteolysis 
active  in  presence  of  a 0.6  to  2 per  cent,  oxalic  acid,  0.2  per  cent,  nitric  acid,  and  0.3 
per  cent,  sulphuric  acid.  With  the  above  percentage  of  nitric  acid  four-fifths  as  much 
proteids  were  dissolved  as  in  presence  of  0.1  per  cent.  IIC1.  Lactic  acid  possesses  only 
one-sixth  to  one-third  the  power  of  HC1,  while  acetic  and  butyric  acids  lie  found  have 
no  digestive  action. 

4 Chittenden  found  by  quantitative  trial  that  by  using  a pepsin  of  moderate  strength 
and  blood-fibrin  as  the  proteid,  the  most  vigorous  digestive  activity  took  place  in  the 
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digestion,  displays  a tendency  to  maintain  a certain  fixed  average. 
Should  this  be  increased  or  diminished  by  the  addition  of  acid  or 
alkali,  the  mean  is  restored  automatically,  either  by  cessation  in  or  an 
increase  of  secretion;1  but,  though  free  hydrochloric  acid  is  usually 
present  in  the  gastric  juice  to  the  extent  of  0.15  to  0.2  per  cent.— and 
vigorous  proteolytic  action  is  impossible  without  it — only  at  a certain 
stage  of  digestion  is  it  found  to  approach  this  amount,  while  during  a 
portion  of  the  digestive  period  it  seems  to  exist  only  in  combination 
with  other  substances,  and  the  time  of  its  appearance  as  free  acid  after 
food  depends  on  the  amount  and  character  of  the  aliment  ingested.2 

Thus,  after  a light  meal  consisting  of  a few  pieces  of  bread  or  a 
roll  and  water  or  weak  tea,3  the  reaction  for  free  hydrochloric  acid  is 
usually  obtained  in  from  half  an  hour  to  forty-five  minutes,  while  that 
for  lactic  acid  and  acid  phosphate  appears  within  ten  to  fifteen  minutes. 
Lactic  acid  continues  to  be  present  for  nearly  an  hour,  until  free 
hydrochloric  acid  appears  in  appreciable  quantities,  after  which  hydro- 
chloric acid  is  the  only  free  acid  present.  After  a more  generous 
and  varied  meal 4 free  hydrochloric  acid  is  not  recognizable  until 
within  four  or  five  hours,  and  the  lactic-acid  period  of  digestion  per- 
sists from  the  onset  of  the  digestive  act  for  two  hours  or  longer. 

The  digestive  period  may  therefore  be  divided  into  two  stages,  the 
duration  of  each  of  which  is  variable,  depending  upon  the  amount 
and  character  of  the  food  taken.  During  the  first,  which  usually 

presence  of  0.1  per  cent,  free  HC1.  (“Observations  on  the  Digestive  Ferments,”  The 
Medical  Neivs,  Feb.  16,  1889.)  Roberts  ( Diet  and  Digestion)  noticed  no  difference  in 
result  between  any  proportion  of  acid  varying  from  0.1  to  0.3  per  cent.  HC1.  But,  as 
stated  by  Chittenden  (ibid.),  the  strength  of  acid  best  fitted  for  digestion  depends  some- 
what upon  the  amount  of  ferment  present  and  the  character  of  the  proteids  to  be 
digested. 

1 Richet,  Du  Sue  gastrique,  Paris,  1878. 

* Secretion  of  HC1  occurs  immediately  on  the  entrance  of  the  ingesta  into  the  stom- 
ach, but  the  non-appearance  of  it  as  free  acid  for  a more  or  less  considerable  time  after 
eating  depends  upon  the  fact  that  HC1,  like  other  mineral  acids,  has  the  power  to 
decompose  salts  of  the  organic  acids,  which,  present  as  lactates,  neutral  or  basic  phos- 
phates, unite  with  HC1,  forming  a chloride  of  their  base,  liberating  the  organic  acid. 
This  sodium  lactate  or  neutral  potassium  phosphate  in  the  presence  of  HC1  would 
result  in  the  formation,  in  the  first  instance,  of  sodium  chloride  and  lactic  acid,  and 
in  the  second  of  potassium  chloride  and  acid  sodium  phosphate.  In  addition  to  this, 
the  free  HC1  unites  with  other  organic  bases  and  nitrogenous  compounds  having  basic 
properties,  and  especially  with  the  albuminoids,  so  that  it  is  not  until  material  for 
further  chemical  combination  with  HC1  is  exhausted  and  saturation  of  albuminoids  is 
complete  that  response  occurs  to  tests  for  free  HC1,  and  the  average  percentage  neces- 
sary for  healthy  digestion  is  maintained.  (Ewald,  Klinik  der  Verdauungskrankhciten, 
vol.  ii.,  1888 ; Leo,  Diagnostic  der  Krankheiten  der  Verdauungsorgane,  1890.) 

8 This  is  substantially  Ewald’s  test-breakfast,  which  consists  of  35  to  70  grammes 
of  white  bread  and  300  ccm.  of  water,  or  a cup  of  weak  tea  without  milk  or  sugar. 
(Ewald,  loc.  cit.) 

4 Such  as  Leube’s  or  Riegel’s,  consisting  of  400  ccm.  of  beef-soup,  200  grammes  of 
beefsteak,  50  grammes  of  white  bread,  and  200  ccm.  of  water. 
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occupies  from  fifteen  minutes  to  half  an  hour  or  more,  the  acidity  of 
the  gastric  contents  is  feeble,  and  is  due  to  lactic  acid  ; free  hydro- 
chloric acid  is  not  present.  It  is  during  this  stage  that  the  further 
saccharification  of  starch,  which,  initiated  in  the  mouth,  occurs,  and 
continues  so  long  as  the  acidity  remains  low  and  is  not  due  to  free 
hydrochloric  acid.  So  soon,  however,  as  the  latter  equals  a few 
thousandths  of  1 per  cent.,  destruction  of  the  ptyalin  occurs,  and 
starch  digestion,  which  had  begun  to  be  inhibited  as  complete  satu- 
ration of  the  proteids  by  hydrochloric  acid  took  place,  ceases.1  The 
second  stage  is  characterized  by  the  complete  saturation  of  the  albu- 
minoids by  hydrochloric  acid  and  their  gradual  transformation  into 
peptones,  and  the  presence  of  free  hydrochloric  acid  in  the  stomach, 
which  continues  to  increase  until  the  normal  limit  is  reached,  while 
lactic  acid  diminishes  or  entirely  disappears. 

Besides  the  necessity  for  a proper  secretion  of  hydrochloric  acid  as 
a synergist  to  pepsin,  it  has  another  important  function  which  may  be 
mentioned,  and  which,  indeed,  is  regarded  by  some 2 as  the  chief — that 
of  maintaining  the  ingesta  in  a condition  of  asepticity.  Lactic,  acetic, 
and  butyric  acids  are  unlikely  to  develop,  except,  of  course,  when 
already  present  in  the  ingesta  as  salts,  when  free  hydrochloric  acid  exists 
in  the  stomach-contents.  A portion  of  the  lactic  acid  present  in  the 
early  period  of  digestion  probably  arises  from  fermentation  of  carbo- 
hydrates through  the  action  of  the  bacilli  aceti  lactici,  which  action 
ceases  later  in  the  presence  of  a small  amount  of  free  hydrochloric  acid. 
Moreover,  pathognomonic  micro-organisms,  such  as  the  bacilli  of 
enteric  fever  and  of  cholera,  which  may  be  accidentally  ingested  with 
the  food,  are  destroyed  by  this  acid.3 

Normally,  during  fasting  secretion  of  gastric  juice  probably  does 
not  occur,  unless  it  be  excited  reflexly  through  the  senses  by  food 
during  hunger.4  Examination  of  the  secretory  functions  in  the  fasting 
condition  has,  however,  given  rise  to  some  divergent  results.  Most 
observers — among  which  may  be  mentioned  Riegel,5  Ewald,6  Jaworski,7 

1 Chittenden,  Med.  News,  Feb.  16,  1889. 

2 G.  Bunge,  Lehrbuch  der  Physiolog.  u.  Patliolog.  Chem.,  quoted  by  L.  Wolff,  Med. 
News,  Sept.  21,  1889. 

3 Leo,  loc.  cit. 

4 Even  then  it  may  be  induced  in  another  way  than  by  direct  excitation — through 
swallowed  saliva;  for,  though  there  is  no  afferent  nerve  the  stimulation  of  which 
causes  a secretion  of  gastric  juice,  there  seems  no  doubt  that  secretion  may  be  brought 
about  through  some  indirect  nervous  channel.  Thus,  Richet  {loc.  cit.)  noted  in  a case 
of  complete  occlusion  of  the  oesophagus,  in  which  a gastric  fistula  had  been  made  for 
the  purpose  of  nourishment,  that  sugar  or  lemon-juice  placed  in  the  mouth  caused  gas- 
tric secretion,  as  did  also  the  mere  smell  or  sight  of  food. 

5 Zeitschr.  f.  klin.  Med.,  Bd.  xi.  p.  11. 

6 Loc  cit. 

7 Wiener  med.  Woch.,  1886,  No.  49. 
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Lcube,1  Kinnicut,2  and  others — as  a result  of  numerous  examinations 
conclude  that  this  function  is  latent  during  fasting,  while  Rosin,3 
Sehreiber,4  and  others  believe  that  even  in  fasting  conditions  a con- 
tinuous secretion  takes  place.  Thus  from  44  patients  examined  while 
fasting  Rosin5  failed  to  obtain  fluids  in  but  2;  in  11  the  fluid  contained 
no  free  hydrochloric  acid,  while  in  the  remaining  31  free  hydrochloric 
acid  and  pepsin  were  found ; and  Sehreiber,  who  has  obtained  through  the 
expression  method  upward  of  60  ccm.  of  good  digestive  secretion  during 
fasting,  believes  that  it  is  possible  with  this  method  always  to  withdraw 
some  gastric  fluid.  Others,  such  as  Pick,6  have  reported  similar  results, 
but  think  it  likely  that  irritation  of  the  gastric  mucous  membrane  by 
the  tube  induces  the  secretion  removed,  as  do  also  Ewald  and  Boas.  As 
the  mere  presence  of  food  in  the  mouth  will  produce  a flow  of  gas- 
tric juice,  which  may  be  caused  by  the  saliva  swallowed  as  well  as 
reflexly,  it  is  not  unlikely  that  the  gastric  secretions  obtained  during 
fasting,  and  indeed  a portion  of  that  which  is  withdrawn  when  the 
tube  is  introduced  some  time  after  a test-meal,  is  caused  by  the  irri- 
tation of  the  tube  in  the  mouth  and  pharynx,  inducing  a free  out- 
pouring of  saliva,7  some  of  which,  ingested,  directly  stimulates  an 
outflow  of  gastric  juice,  and  perhaps  reflexly  through  the  cube  in  the 
mouth  acting  as  did  sugar  and  lemon-juice  in  Richet’s  case.  Cer- 
tainly, there  can  be  no  doubt  that  mere  local  mechanical  stimulation 
of  the  gastric  mucous  membrane  by  a foreign  body  will  induce  gastric 
secretion.8 

Beaumont’s  observations  on  Alexis  St.  Martin  demonstrated  this,  and 
similar  experiments  have  been  repeated  on  animals  with  like  effect.  As 
the  result  of  a large  number  of  experiments  on  St.  Martin  with  a view  to 
determine  the  secretory  condition  of  the  stomach  during  fasting,  Beau- 
mont9 almost  invariably  found  that  the  stomach  contained  no  gastric  juice 
when  aliment  was  not  present,  but  that  any  digestible  or  irritating  sub- 
stance when  applied  to  the  internal  coat  excited  the  action  of  the  gastric 
vessels,  producing  an  outflow  of  fluid.  On  the  introduction  of  a gurn- 

1 Deutsches  Arch.  f.  klin.  Med.,  Bd.  33,  p.  3. 

2 Med.  Record,  N.  Y.,  May  24,  1890. 

3 Deutsche  med.  Wochen.,  1888,  No.  47,  p.  996. 

4 Archivfiir  Experiment.  Pathol,  und  Pharmacologie,  Bd.  xxiv.  p.  365. 

6  Loc.  cit. 

6 Pracjer  med.  Woch.,  1889,  No.  18;  and  also  Bosin,  Deutsch.  med.  Wocli.,  1888,  No. 
47  ; and  Hoffmann,  Berl.  klin.  Woch.,  1889,  No.  12. 

7 The  introduction  of  the  tube  until  the  patient  becomes  habituated  to  its  use  nearly 
always  leads  to  free  salivary  secretion,  much  of  which  is  involuntarily  swallowed. 

8 it  has  been  found  by  Blondlot  and  Bernard  that  when  the  gastric  raucous  mem- 
brane is  gently  tickled  it  becomes  very  rosy  and  secretes  gastric  juice  freely.  (Brunton 
On  Disorders  of  Digestion,  p.  172.) 

9 Experiments  and  Observations  on  the  Gastric  Juice,  1833,  pp.  105,  121,  128,  135, 
137,  217. 
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elastic  tube  the  size  of  a goose-quill  through  the  fistula  into  the  clean 
fasting  stomach,  and  placing  St.  Martin  in  such  a position  that  the  gas- 
tric orifice  was  dependent,  a flow  of  juice  was  soon  induced.  It  at  first 
appeared  tardily  in  drops,  then  in  an  interrupted,  and  sometimes  in  a 
short,  continuous  stream.  Moving  the  tube  about  increased  the  dis- 
charge. The  amount  ordinarily  obtained  in  this  manner  during  the 
fasting  condition  varied  from  J to  2 fiuidounces,  and  ten  to  fifteen  min- 
utes were  necessary  to  collect  even  this  small  quantity.  On  some  occa- 
sions a small  quantity  of  mucus  only  could  be  obtained.  The  juice 
digested  albuminous  foods  when  brought  into  contact  with  them  out- 
side of  the  body. 

Mode  of  Examination  of  the  Gastric  Secretions. 

If  it  is  desired  to  ascertain  whether  the  secretory  function  is  active 
during  fasting,  the  stomach  should  be  washed  out  on  the  preceding 
night  and  the  tube  introduced  in  the  morning.  If  the  amount  with- 
drawn be  upward  of  50  cc.,1  and  show  the  presence  of  pepsin  and 
hydrochloric  acid,  a condition  of  hypersecretion  probably  exists  which, 
as  a rule,  is  accompanied  by  a decided  increase  in  the  percentage  of  free 
hydrochloric  acid  normally  secreted.  This  condition  has  been  termed 
by  Jaworski  gastrorrhcea  acidi  simplex , and  exists  alone  or  in  combina- 
tion with  some  of  the  neuroses,  such  as  melancholia  or  hysteria,  and  is 
now  regarded  as  a probable  cause  of  gastric  ulcer.  It  also  more  rarely 
occurs  with  chronic  gastric  catarrh.  When  the  stomach  has  not  been 
washed  out  on  the  preceding  night,  and  food-masses  are  removed  dur- 
ing the  fasting  condition,  atony  of  the  stomach,  present  in  acute  and 
chronic  catarrh  and  in  gastric  dilatation,  is  indicated.  Sarcinse,  saccha- 
romvces,  and  other  evidences  of  decomposition  are  then  present.2 

To  ascertain  the  secretory  condition  of  the  stomach,  the  gastric  con- 
tents are  best  examined  after  a trial-meal.  The  food  should  be  ingested, 
therefore,  on  an  empty  stomach,  preferably  in  the  morning,  and  should 
always  be  of  the  same  quantity  and  character.3  A number  of  examinations 
are  usually  necessary,  repeated  under  similar  conditions,  before  an  opinion 
can  with  certainty  be  formed  as  to  the  secretory  function  of  the  stomach. 
Several  varieties  of  test-meals  are  recommended  : those  apt  to  furnish 
the  most  satisfactory  results  are  Ewald’s  breakfast  and  Leube’s  and 
Riegel’s  dinner.4  The  former,  which  is  a convenient  modification  of 

1 Kinnicut  ( loc . cit.)  states  that  as  the  question  of  the  condition  of  the  fasting  stom- 
ach is  still  sub  judice,  in  order  to  avoid  any  possible  error  he  places  a limit  of  50  cc.  of 
gastric  juice  as  a basis  of  diagnosis  of  hypersecretion.  Jaworski  (Wiener  vied.  Wochen- 
schr.,  Nos.  49-52, 1886)  regards  all  cases  as  those  of  hypersecretion  in  which  more  than 

10  cc.  can  be  removed  from  the  fasting  stomach.  2 Leo,  loc.  cit.,  p.  84. 

3 For  the  reason  already  stated,  that  the  time  of  appearance  of  HC1  depends  upon 
the  nature  of  the  food  taken. 

4 The  composition  of  these  meals  is  given  on  a preceding  page. 
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Kiegel’s  and  Leube’s  test-dinner,  is  usually  to  be  preferred,  since  its 
ingestion  and  subsequent  removal  are  easy.  While  Leube’s  and  RiegeFs 
trial-dinner  induces  a freer  secretion  of  gastric  juice,  it  is  less  readily 
eaten,  and  has  the  additional  disadvantage  that  in  its  removal  parti- 
cles of  undigested  food  sometimes  clog  the  fenestra  of  the  tube.  The 
stomach-contents  are  evacuated  one  hour  after  the  test- break  fast 
and  between  the  fourth  and  fifth  hours  after  the  trial-dinner,  these 
intervals  corresponding  to  the  height  of  digestion  after  the  meal,  at 
which  time  secretion  of  free  hydrochloric  acid  and  pepsin  should  be 
noimally  at  their  maximum  and  by-products  of  decomposition  least 
appreciable.  On  removal  of  the  gastric  contents  its  general  appearance 
is  noted ; blood,  bile,  masses  of  mucus,  and  undigested  food  are  looked 
foi . It  is  then  filtered  into  a dry  beaker,  and  the  filtrate  examined 
qualitatively,  and,  if  necessary,  quantitatively,  for  free  hydrochloric  acid 
especially,  and  perhaps  also  for  pepsin,  rennet-ferment,  albuminoids, 
cai  bohydrates,  and  the  products  of  digestion — peptones  and  albumoses; 
also  for  phosphates,  lactic  acid,  and  the  occasional  fatty  acids,  such  as 
acetic,  butyric,  valerianic,  which  latter  are  found  in  pathological  con- 
ditions only. 

A qualitative  examination  for  free  hydrochloric  acid,  and,  a fortiori, 
for  the  organic  acids,  is  indeed  often  all  that  is  necessary ; a rough 
quantitative  estimate,  sufficient  for  practical  diagnostic  purposes,  may 
be  made  by  noting  the  mode  of  response  to  qualitative  tests.  Thus, 
when  Giinzberg’s  reagent  gives  a decided  rosy-red  reaction  with  but 
little  concentration  of  the  gastric  filtrate,  it  may  be  concluded  that  free 
hydrochloric  acid  is  normal  in  amount  or  in  excess;  while,  on  the  con- 
trary, should  but  a faint  or  fleeting  red  be  shown  by  considerable  con- 
centration of  the  filtrate,  or  should  no  response  at  all  occur  with  Giinz- 
berg’s  test,  yet  the  calcium-carbonate  test  show  free  hydrochloric  acid, 
subacidity  is  indicated.  Cancer  and  gastric  atrophy  may  be  excluded 
in  the  first  instance  (having  in  mind  those  exceptional  cases  of  cancer 
in  which  hydrochloric  acid  is  in  excess)  and  ulcer  in  the  latter;  cases 
of  gastric  catarrh,  if  characterized  by  hyperacidity,  may  be  differen- 
tiated, and  the  indications  for  the  employment  of  hydrochloric  acid 
made  clear.  Whatever  form  of  examination  be  undertaken,  it  is  better 
to  precede  it  by  a quantitative  estimate  of  the  total  acidity  of  the  gastric 
contents,  since  by  it  inference  as  to  several  important  points  may  be 
drawn  with  some  degree  of  accuracy.  Thus,  should  the  total  acidity 
be  more  than  70  and  the  ferric-chloride  color-test  for  lactic  acid 
and  the  other  tests  for  fatty  acids  indicate  but  a minimum  of  the 
former  and  little  or  none  of  the  latter,  the  excess  of  acidity  is 
evidently  due  to  hydrochloric  acid  if  excess  of  acid  phosphates  can 
be  excluded. 

The  following  method  will  be  found  convenient  in  the  chemical 
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examination  of  the  gastric  contents.  It  is  that  which  the  writer  gener- 
ally pursues : 

1.  After  filtration  the  reaction  of  the  filtrate  is  determined. 

2.  A known  portion,  say  10  cc.,  is  used  for  the  estimation  of  total 
acidity. 

3.  A small  quantity  of  the  filtrate  is  tested  for  free  acid  and  acid 
salts. 

4.  One  or  more  of  the  qualitative  tests  for  free  hydrochloric  acid 
are  applied,  preferably  Gunzberg’s,  Boas’s  resorcin,  or  the  calcium- 
carbonate  tests,  following  which, 

5.  Tests  for  lactic  and  the  occasional  fatty  acids  are  made ; and, 
subsequently,  if  necessary,  a quantitative  estimate  of  free  hydrochloric 
acid  and  the  organic  acids  is  determined  by  Leo’s  method. 

If  necessary  also  the  filtrate  may  be  examined  for  pepsin  and  rennet, 
ferments,  for  albumoses  and  peptones,  and  finally  for  carbohydrates. 

The  reaction  may  be  determined  by  litmus-paper  or  congo-paper  or 
by  an  alcoholic  solution  of  phenol phthalein.1 

The  absolute  acidity,  which  is  expressed  by  a number  representing 
the  number  of  cubic  centimetres  of  test-solution  required  exactly  to 
neutralize  100  ccm.  of  gastric  filtrate,  is  determined  by  titration  with 
a decinormal  solution  of  sodium  hydrate.2  Ten  ccm.  of  stomach-filtrate 
are  placed  in  a clean  dry  porcelain  or  glass  dish,  and  a few  drops  of 
phenolphthalein  solution  added  as  the  most  delicate  indicator  of  be- 
ginning alkalinity.  Air  is  first  thoroughly  carried  through  the  filtrate 
to  remove  any  dissolved  carbonic  dioxide  frequently  contained  in  the 
stomach-contents,  and  the  sodium  solution  slowly  dropped,  with  con- 
stant stirring,  from  a burette  graduated  to  tenths  of  centimetres,  until 
the  liquid  assumes  a persistent  very  faint  red  hue.  The  quantity  of 
the  decinormal  sodium  solution  used  in  cubic  centimetres  and  fractions 
thereof  is  now  noted;  and  from  this  the  total  acidity  estimated  by 
multiplying  the  number  of  cubic  centimetres  of  sodium  solution  con- 
sumed by  the  number  of  times  the  cubic  centimetres  of  filtrate  actually 
used  for  neutralization  are  contained  in  one  hundred.  Thus,  if  5 
cubic  centimetres  of  filtrate  are  taken,  the  number  of  cubic  centi- 
metres of  sodium  solution  is  multiplied  by  20 ; if  10,  by  10 ; if  20, 
by  5.  One  hour  after  Ewald’s  test-breakfast  the  total  acidity  should 
be  between  20  and  60.3  These  figures  indicate  an  acidity  which  if 
due  to  hydrochloric  acid  alone  would  represent  0.07  and  0.21  of  that 

1 This  last  remains  colorless  in  a neutral  or  acid  medium,  but  develops  a bright 
carmine  hue  in  alkaline  solutions. 

2 Four  grammes  of  NallO  dissolved  in  one  litre  of  distilled  water  is  used  for 
neutralization  ; each  ccm.  of  this  solution  will  exactly  neutralize  .00364  grammes  of 
absolute  hydrochloric  acid.  The  number  of  ccm.  so  used  multiplied  by  .00304  equals 
the  percentage  of  HC1  contained  in  100  ccm.  of  the  gastric  filtrate. 

3 Leo,  loc.  cit.,  p.  117.  Ewald  gives  as  the  normal  40  to  65  ( loc . cit.,  p.  23).  * 
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acid.  Values  constantly  below  20  (2  com.  NaHO  solution)  would 
show  subacidity,  or  constantly  at  or  above  70  (7  ccm.  NaHO  solu- 
tion), hyperacidity.1 

The  special  significance  of  hyperacidity  depends  upon  whether  it 
arises  from  the  presence  of  organic  acids  and  acid  salts  or  through 
hypersecretion  of  hydrochloric  acid.  Hyperacidity  due  to  organic 
acids  is  of  relatively  frequent  occurrence.  It  arises  from  abnormal 
decomposition  of  ingesta  in  the  stomach,  and  is  common  in  gastrec- 
tasia,  acute  and  chronic  gastric  catarrh. 

Examination  for  Free  Acids  and  Acid  Salts.— Since  an  acid 
reaction  of  the  gastric  contents  may  be  due  either  to  free  acids  or  acid 
phosphates,  or  to  both,  Leo’s 2 calcium-carbonate  test,  which  permits  the 
ready  distinguishing  of  one  from  the  other,  is  of  great  value.  It  is 
based  on  the  fact  that  calcium  carbonate  in  cold  solution  will  neutralize 
free  acids,  so  that  an  acid  reaction  is  no  longer  obtainable,  while  it  is 
without  influence  on  acid  phosphates,  which  still  respond  to  tests  for 
acids,  reddening  litmus  as  before.  A small  quantity  of  the  stomach- 
filtrate  is  thoroughly  mixed  in  a watch-glass  with  a little  dry,  chemi- 
cally pure  CaCoj.  The  reaction  is  then  taken  with  blue  litmus-paper 
and  compared  with  that  of  the  original.  Should  the  solution  now  not 
redden  blue  litmus,  acid  salts  are  absent.  If  the  paper  is  reddened 
less  intensely  than  at  first,  both  acid  salts  and  free  acids  are  present. 
If  the  acid  reaction  is  not  markedly  altered,  free  acids  are  much 
diminished  or  absent. 

Leo  states  that  by  this  method  as  small  a percentage  as  0.002  of 
free  hydrochloric  acid  and  0.01  of  lactic  acid  can  be  shown  with  cer- 
tainty, but  if  a decided  amount  of  acid  phosphates  is  present  the  exact- 
ness of  the  test  may  be  somewhat  lessened ; but  even  then  0.008  per 
cent  of  hydrochloric  acid  can  be  detected.  After  the  organic  acids  are 
removed  it  proves  the  most  delicate  and  certain  test  for  free  hydrochloric 
acid,  as  will  be  explained  on  another  page. 

Reagents  that  Respond  only  to  Free  Hydrochloric  Acid. — 
There  are  two  tests  (Giinzberg’s  phloroglucin-vanillin  and  Boas’s 
resorcin)  that  respond  only  to  free  hydrochloric  acid  concerning 
the  positive  results  of  which  there  can  be  no  ambiguity.  They  are, 
for  this  reason,  decidedly  preferable  to  the  congo-red,  methyl- violet, 
benzo-purpurine,  tropaolin,  and  other  color  reagents  which  react  more 
or  less  to  organic  acids,  and  which  cannot  be  regarded  as  positive  tests 
for  the  presence  of  hydrochloric  acid  unless  restrictions  of  various 
sorts  are  practised. 

Giinzberg’s  test  consists  of  2 gm.  pldoroglucin,  1 gm.  vanillin, 
and  30  gm.  of  absolute  alcohol,  and  is  applied  as  follows : An 


% 


1 Leo,  loc.  cit.,  p.  117. 

2 Loc.  cit.,  p.  91 ; and  Centrabl.  f.  cl.  med.  Wmench.,  No.  26,  1889. 


EXAMINATION  OF  THE  GASTRIC  SECRETIONS. 


897 


equal  amount — one  or  more  drops — of  the  stomach-filtrate  and  of  the 
foregoing  solution  are  placed  together  in  a white  porcelain  dish  and 
gently  heated  over  a small  flame,  in  such  a way  as  to  hold  a thin 
layer  at  the  bottom  of  the  dish,  avoiding  scorching.  After  slight 
evaporation  a delicate  rose- red  tinge  appears  at  the  margin  of  the 
liquid,  which  becomes  an  intense  cherry-red,  depositing  crystals  of  a 
similar  color  in  the  presence  of  a decided  amount  of  free  hydrochloric 
acid.  If  but  a small  quantity  of  free  hydrochloric  acid  is  present, 
some  condensation  of  the  gastric  filtrate  may  be  necessary.  To  avoid 
the  employment  of  too  great  heat,  which  might  result  in  the  develop- 
ment of  a brown  color  through  combustion  of  organic  substances,  and 
thus  interfere  with  the  delicacy  of  the  response,  evaporation  on  a water- 
bath  is  preferable.  If  but  a trace  of  free  hydrochloric  acid  is  present, 
to  which  the  test  responds,  the  distinct  red  color  which  appears  at  the 
edge  as  evaporation  progresses  may  be  of  only  momentary  duration. 
An  approximate  determination  of  the  amount  of  free  hydrochloric  acid 
may  be  made  by  the  test  in  the  manner  described,  or  preferably  after 
the  method  of  Gunzberg,  who  ascertained  that  a drop  of  the  normal 
stomach-contents  could  be  diluted  upward  of  ten  times,  and  the  reac- 
tion still  be  faintly  obtained.1  Inability  to  obtain  a response  with  less 
dilution  or  with  none,  or  even  with  concentration  of  the  undiluted  con- 
tents, would  of  course  indicate  sub-  or  anacidity,  while  the  reaction 
occurring  with  over  twelve  dilutions  would  point  to  hyperacidity.2 
Boas’s3  solution  consists  of  resublimed  resorcin  gm.  5,  sugar  gm.  3, 
dilute  alcohol  gm.  100.  Its  method  of  application  is  similar  to  that 
of  Gunzberg’ s test : a few  drops  are  heated  in  a porcelain  dish  with  an 
equal  quantity  of  the  stomach-filtrate ; from  a rose  to  a vermilion  hue 
shows  the  unquestionable  presence  of  free  hydrochloric  acid.  Both  of 
these  tests  respond  with  nearly  the  same  degree  of  delicacy  to  free 
hydrochloric  acid ; any  slight  difference  exists  in  favor  of  the  phloro- 
glucin-vanillin  solution.  The  latter  is  the  one  the  writer  almost  habit- 
ually employs,  but  in  the  few  instances  in  which  he  has  resorted  to  the 
resorcin  test  the  results  have  been  equally  satisfactory.  The  response 
of  these  two  tests  in  the  manner  described  is  a positive  indication  of  the 
presence  of  free  hydrochloric  acid.  But,  unfortunately,  both  tests  are 
less  valuable  from  a negative  point  of  view. 

For  the  detection  of  free  hydrochloric  acid  in  watery  solutions  these 
tests  leave  little  to  be  desired  on  the  score  of  delicacy,  but,  unluckily, 

* Cenlralbl.  f.  klin.  Med.,  1887,  No,  40;  Ewald,  loc.  cit.,  p.  24;  Leo,  loc.  cit.,  p.  96. 

2 Dr.  Max  Einhorn,  the  deviser  of  the  ingenious  silver  bucket  for  obtaining  small 
amounts  of  the  stomach-contents  without  resort  to  the  tube,  informs  me  that  as  a result 
of  considerable  investigation  he  concludes  that  normally  the  response  cannot  be  obtained 
after  eight  dilutions.  He  has  found  by  titration  that  eight  dilutions  equal  pretty  nearly 
the  normal  acidity  (50  to  60). 

3 Centralbl.f.  klin.  Med.,  Bd.  ix.  p.  817,  and  Leo,  loc.  cit.,  p.  97. 
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the  same  conditions  do  not  hold  in  the  presence  of  some  of  the  most 
common  constituents  of  the  gastric  contents  during  digestion.  Thus,  in 
watery  solutions  .004  per  cent,  of  hydrochloric  acid  may  be  detected  by 
the  Giinzberg  test,  and  .006  by  Boas’s  resorcin  test,  while  in  the  pres- 
ence of  certain  compounds,  such  as  2 per  cent,  peptone  solution,  as 
much  as  0.15  per  cent,  of  free  hydrochloric  acid  may  not  respond  to 
either.  Notwithstanding  this,  the  reaction  obtained  with  these  tests 
affords  undoubted  evidence  of  the  presence  of  free  hydrochloric  acid, 
and,  being  so  easy  of  application,  one  or  the  other  should  always  first 
be  tried  when  a mere  qualitative  examination  is  made : a negative 
response  resulting,  hydrochloric  acid  cannot  be  pronounced  absent  until 
the  CaCo3  test  also  fails.  The  latter  is  the  only  one  of  the  several  tests 
the  reaction  of  which  is  uninfluenced  by  the  presence  of  other  combi- 
nations in  the  stomach.  Large  amounts  of  acid  phosphate  alone  inter- 
fere very  slightly  with  its  delicacy,  it  being  then  somewhat  difficult  to 
make  an  accurate  comparison  between  litmus  reddened  by  the  presence 
of  but  a trace  of  free  hydrochloric  acid  and  decided  amounts  of  acid 
phosphates,  and  that  reddened  by  the  phosphates  alone.  Despite  this, 
as  small  a percentage  of  free  hydrochloric  acid  as  0.008  may  be  detected 
by  the  CaCo3  test  in  the  presence  of  acid  phosphates.1 

The  calcium-carbonate  test  is  applied  in  the  manner  directed  for 
ascertaining  the  presence  of  free  acids  and  acid  salts.  Lactic  acid 
having  been  removed  by  agitation  with  ether  and  the  fatty  acids  by 
heat,  a piece  of  blue  litmus-paper  is  moistened  with  the  solution,  and 
the  red  tint  produced  compared  with  that  obtained  bv  moistening  a 
second  piece  with  the  stomach-filtrate  after  neutralization  of  the  free 
acid  by  dry  C.  P.  calcium  carbonate.2 

Examination  for  Organic  Acids. — Lactic  acid  may  be  detected 
by  a modification  of  Uffelmann’s  carbolated  ferric-chloride  test.3 

1 Leo  (loc.  cit.,  p.  98,  et  seq.),  who  has  carefully  investigated  this  subject,  has  shown 
that  all  color  reagents  for  free  hydrochloric  acid  are  more  or  less  influenced  in  delicacy 
of  response  by  the  presence  of  various  substances  occurring  in  the  stomach  during 
digestion — the  ingesta  and  the  products  of  their  metamorphosis.  This  influence  is 
unfortunately  most  marked  with  Giinzberg’s  and  the  resorcin  test,  which  in  other 
respects  are  so  superior.  This  interference  is  occasioned  by  a portion  of  the  free  HC1 
uniting  with  and  suffering  neutralization  by  the  ingesta. 

2 The  digestive  test  suggested  by  Leo  (loc.  cit.,  p.  98)  for  the  presence  of  free  hydro- 
chloric acid  is  scarcely  practicable.  It  may,  however,  at  lest  be  mentioned  here.  It  is 
based  upon  the  fact  that  free  hydrochloric  acid  is  necessary  for  pepsin  digestion,  at 
least  in  the  absence  of  very  large  amounts  of  the  organic  acids.  The  presence  of  the 
latter  being  excluded  and  digestion  of  albuminoids  proved,  it  may  be  accepted  that  the 
stomach  still  secretes  hydrochloric  aid.  Leo  recommends  a test-meal  consisting  of  a 
measured  amount  of  albuminoids,  such  as  a half  litre  oi  milk  or  two  eggs,  which  is  to 
be  removed  one  hour  after  its  ingestion  and  the  amount  of  albumoses  and  peptone  now 
contained  in  it  compared  with  the  same  in  the  food  before  its  ingestion. 

3 Uflelmann’s  original  test  for  lactic  acid  of  carbolated  ferric-chloride  is  very  unre- 
liable, since  it  responds  also  to  glucose  and  acid  phosphates. 
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An  aqueous  solution  of  ferric  chloride  so  dilute  as  to  be  almost  color- 
less is  placed  in  a test-tube  and  a few  drops  of  the  gastric  filtrate 
added  ; the  faint  yellow  color  of  the  iron  solution,  while  not  affected 
by  the  addition  of  hydrochloric,  butyric,  or  acetic  acid,  is  intensified 
in  presence  of  dilute  lactic  acid.1  To  avoid  the  possibility  of  error, 
Kinnicut 2 advises  comparing  the  tube  containing  the  tested  filtrate 
with  a second  of  the  original  iron  solution.  Thus  used,  the  writer  has 
found  the  test  very  satisfactory,  though,  according  to  Leo,3  it,  like  the 
carbolated  ferric-chloride  test,  reacts  also  to  peptones  and  the  lactates. 
To  obviate  all  such  sources  of  fallacy,  Leo  advises  the  removal  of  the 
fatty  acids  by  heat,4  the  extraction  of  lactic  acid  by  ether,  and  the  testing 
of  an  aqueous  solution  of  the  ethereal  extract  by  Uffelmaun’s  reagent 
and  with  calcium  carbonate  (or  congo-red  solution). 

The  fatty  acids  which  appear  in  certain  gastric  derangements,  such 
as  dilatation,  acute  gastric  catarrh,  and  less  often  in  chronic  gastric 
catarrh  and  gastric  atrophy,  arise  through  decomposition  of  the  in- 
gesta,  chiefly  because  of  a deficient  secretion  of  hydrochloric  acid,5 
and  may  be  readily  detected  in  the  following  manner : A few  ccm.  of 
the  gastiic  filtrate  are  heated  in  a test-tube,  a piece  of  blue  litmus-paper 
moistened  in  water  being  held  over  the  mouth  of  the  tube ; as  the  fatty 
acids  alone  are  volatile,  minute  traces  of  these  are  so  detected.6 

Examination  for  Pepsin  and  Rennet  Ferment. — The  presence 
of  pepsin  is  shown  by  the  ability  of  the  gastric  filtrate  to  digest  albu- 
min. A small  portion  of  purified  blood-fibrin7  is  placed  in  10  to  20 
ccm.  of  the  gastric  filtrate,  and  the  whole  maintained  at  a temperature 
of  about  40°  C.  on  a water-bath  or  in  a warm  chamber  for  several 
hours  until  the  fibrin  is  dissolved.  If  the  tests  have  shown  the 
absence  of  hydrochloric  acid  or  much  diminished  acidity,  it  will  be 
necessary  to  add  a small  quantity  of  hydrochloric  acid.  If  after  some 


2 Loc.  cit. 


1 V.  Jaksch,  p.  ] 03. 

3 Leo,  op.  cit.,  p.  106. 

4 Heat  must  be  applied  so  long  as  moist  blue  litmus-paper  held  over  the  test-tube  is 
■even  slightly  changed  in  color. 

5 But  see  Roberts,  loc.  cit.  Small  quantities  of  these  acids  may  be  derived  from  foods 
containing  them  in  the  form  of  salts.  Milk,  butter,  and  cheese  all  contain  more  or  less 
aciT I1C  aCU  eX1St'ng  flCe  or  coml)ined.  The  butyrates  are  decomposed  by  hydrochloric 

b The  scope  of  this  work  forbids  the  writer  discussing  in  more  than  bare  outline 
ie  qualitative  application  of  these  important  tests,  and  quantitative  methods  cannot 
be  considered.  It  may  be  stated  that  the  least  difficult  of  emplovment  of  the  reliable 
quantitative  tests  for  hydrochloric  acid  and  the  organic  acids  is  that  of  Leo  fullv 

described  in  his  recently-published  work,  Diagnostic  der  Krankheiten  der  Verdauuna's- 
organc.  J 

7 Blood-fibrin  is  preferable  to  egg-albumin.  It  is  prepared  for  use  bv  repeated 
washing  in  water  until  all  discoloration  by  blood  is  removed,  and  is  then  preserved  in 
glycerm.  Before  using  a small  piece  is  taken  and  again  thoroughly  washed  to  remove 
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hours  the  fibrin  remains  undissolved  and  develops  an  odor  of  putridity,, 
pepsin  is  evidently  absent. 

The  rennet  ferment  is  readily  detected  by  the  addition  of  a few 
drops  of  the  stomach-filtrate  to  a small  quantity  of  unboiled  milk,  and 
placed  in  a warm  chamber  or  on  a water-bath  at  40°  C.  A coagulum 
forms  after  the  lapse  of  a few  minutes  or  hours,  surrounded  by  a clear 
whey  if  the  ferment  is  present.1 

The  Motor  Function  of  the  Stomach. 

Those  movements  of  the  stomach2  by  which  the  ingesta  are  inti- 
mately mingled  with  the  gastric  secretion,  their  solution  promoted,  and 
after  digestion  their  absorption  or  gradual  passage  through  the  pylorus- 
effected,  may  be  diminished,  constituting  atony  or  motor  weakness,  fre- 
quently present  in  gastrectasia,  acute  and  chronic  gastric  catarrh,  and  in 
some  gastric  neuroses  ; or  they  may  be  increased  in  degree,  thereby 
inducing  a too  rapid  passage  of  the  only  partly  dissolved  ingesta  into- 
the  duodenum. 

The  propulsive  action  of  the  stomach  is  regarded  by  some  as  its- 
chief  function.  Its  diminution  is  considered  by  others,  notably  Klem- 
perer,3 as  often  the  first  symptom  of  gastric  derangement,  which  later  is- 
followed  by  alteration  in  the  secretory  and  other  functions.  As  sug- 
gested by  Kinnicut,4  its  estimation  is  not  only  of  diagnostic  value,  but 
also  of  therapeutic  and  prognostic  importance.  Thus  in  cases  of  hyper- 
secretion the  preservation  of  motor  efficiency  implies  the  absence  of 

1 Should  no  coagulum  occur  in  this  way,  it  may  be  presumed  that  rennet  ferment 
is  absent,  though  its  antecedent,  lab-zymogen,  may  not  be.  The  'latter  may  be  shown- 
by  the  addition  of  2 ccm.  of  concentrated  CaCl2  to  the  above  mixture,  and  by  placing 
the  latter  in  a warm  chamber  as  before.  Coagulation,  now  occurring,  indicates  the- 
presence  of  zymogen,  which,  through  the  action  of  hydrochloric  acid  generated  by  the- 
addition  of  CaCl2,  is  transformed  into  the  rennet  ferment. 

2 By  a species  of  periodical  rotation  on  its  long  axis,  with  walls  contracted  about 
the  ingesta  and  orifices  closed,  the  stomach  effects  the  solution  of  food-masses  and  their 
permeation  by  the  gastric  secretion.  By  peristalsis  the  dissolved  portions  are  passed 
from  the  fundus  toward  and  finally  through  the  pylorus.  The  necessity  of  these  move- 
ments for  efficient  digestion  can  be  readily  shown  outside  the  body  by  artificial  diges- 
tion. Continued  slight  agitation  of  the  vessel  containing  the  digestive  fluid  and  the- 
albuminoid  effects  a much  more  ready  solution  of  the  latter,  both  by  intimately  com- 
mingling the  two  and  by  separating  the  peptone  formed  from  the  yet  indigestible 
albumin. 

In  the  glass  beaker,  as  in  the  stomach,  an  accumulation  of  peptones  is  an  obstacle 
to  continued  digestion.  The  gastric  movements  not  only  aid  in  removing  the  peptones 
formed  on  the  periphery  of  the  bolus,  so  that  the  digestion  of  its  interior  may  be  contin- 
ued, but  also,  in  Leube’s  opinion  (“Diseases  of  the  Stomach  and  Intestines,”  Zicmsscn’s 
Cyclop,  of  Medicine,  vol.  vii.),  assist  in  the  absorption  of  peptones  by  rendering  the 
lymph-  and  blood-current  more  active. 

3 Verhandlungen  des  Congresses  fur  Innere  Medicin.,  vii.  Congress,  Wiesbaden,  April,. 

1889. 

4 Loc.  cit. 
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•ectasia,  rendering  the  diagnosis  more  favorable.  In  gastric  cancer, 
with  diminution  in  or  absence  of  the  secretory  function,  with  preserved 
motility,  fair  nutrition  may  still  be  maintained  for  a time  by  means  of 
intestinal  digestion.  An  estimate  of  the  motor  function  may  be  made 
bv  several  methods.  That  formerly  in  use  (Leube’s) 1 consisted  in  the 
introduction  of  the  tube  seven  hours  after  a meal  of  soup,  beefsteak, 
bread,  and  water,  and  the  removal  of  what  remained  by  washing  out 
the  stomach.  Reduction  of  the  motor  action  is  shown  by  the  wash- 
water  containing  portions  of  the  ingesta,  the  amount  varying  directly 
with  the  severity  of  the  muscular  abnormality;  all  of  the  meal  before 
the  expiration  of  seven  hours  should  have  passed  into  the  duo- 
denum. This  method,  though  useful  in  the  detection  of  decided  cases 
of  atony  and  dilatation,  is  of  less  value  in  the  recognition  of  medium 
degrees  of  the  same.  Leo2  regards  it  of  the  greatest  utility  in  the  dia- 
gnosis of  hypermotility.  Thus  if  the  stomach  is  found  to  be  empty 
three  hours  after  Leube’s  test-dinner  and  one  and  a half  hours  after 
Ewald’s  test-breakfast,  this  diagnosis  may  be  made  with  certainty.  The 
method  with  salol,  originated  by  Ewald 3 and  Sievers,  consisting  in  the 
administration  of  15  grains  in  wafer  soon  after  a meal,  was  based  on 
the  fact  that  this  drug,  which  escapes  decomposition  and  absorption  in 
the  stomach,  is  split  up  by  the  alkaline  juices  of  the  intestines  into  its 
components,  salicylic  and  carbolic  acids,  which  are  converted  into  salts 
absorbed  and  excreted  by  the  kidneys,  salicylic  acid  appearing  in  the 
urine  as  salicyluric,  and  may  be  detected  in  that  fluid  by  suitable  tests4 
in  from  one-half  to  one  hour  after  its  ingestion  in  cases  of  gastric 
euperistalsis,  but  not  until  a very  much  longer  time  in  cases  of  lessened 
motility.  Unfortunately  for  the  accuracy  of  this  test,  so  used,  later 
experimentation  by  Rodcyjewski,5  Brunner,6  Huber,7  Leo,8  and  others 
has  shown  that  with  presumably  normal  motility  the  intervals  may 
vary  considerably  between  the  appearance  of  salicyluric  acid  in  the  urine 
and  the  ingestion  of  salol,  two  hours  frequently  elapsing  before  its  detec- 
tion.9 Huber  regards  the  time  of  disappearance  of  the  salicyluric-acid 

1 Deutsches  Arch.f.  klin.  Med.,  Bd.  33,  p.  8.  1 Op.  cit.,  p.  79. 

3 Op.  cit.,  p.  44,  and  also  Therapeut.  Monatshefte,  1887,  No.  S. 

* Solution  of  ferric  chloride  is  added  to  the  urine  drop  by  drop.  A violet  color  is 
developed  should  salicyluric  acid  be  present.  It  may  be  detected  in  smaller  amounts, 

and  lienee  earlier,  by  acidulating  the  urine  with  HC1,  agitating  with  ether,  and  sub- 
sequently testing  the  ethereal  extract  with  iron-chloride  solution. 

5 Maly’s  Jahresbericht,  1889,  p.  196.  8 Deutsche  med.  Woch.,  1889,  No.  7. 

7 Munch,  med.  Woch.,  1889,  No.  19;  Centralbl.f.  klin.  Med.,  1889,  p.  803. 

8 Loc.  cit. 

9 An  interesting  experiment,  showing  the  influence  of  diet  on  the  time  of  the 
appearance  of  salicyluric  acid  in  the  urine,  and  its  probable  cause,  is  described  by 

Bourget  ( Revue  med.  de  la  Suisse  Romande,  No.  12,  1888,  quoted  by  Henry,  “ Diagnosis 
and  Treatment  of  F unctional  Stomach  Disorders,”  Transactions  Phila.  Co.  Med.  Soc.,  vol. 
x.,  1889),  who  found  that  after  a simple  meal  of  meat  and  a glass  of  water  containing  2 per 
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reaction  in  the  urine  as  a more  certain  test  of  the  motor  efficiency  of 
the  stomach,  and  proposes  a modification  of  the  salol  test  based  on  the 
fact  that  in  healthy  persons  1 gramme  of  salol  taken  after  dinner  will 
continue  to  show  its  presence  in  the  urine  for  upward  of  twenty-four 
hours.  But  in  cases  of  diminished  gastric  motility  the  reaction  may 
still  be  obtained  for  from  thirty-three  to  forty-eight  hours. 

To  render  the  results  as  trustworthy  and  comparable  as  possible,  a 
similar  meal  should  be  used  in  all  cases  in  which  the  salol  test  is  tried 
— one  moderately  easy  of  digestion  and  unlikely  to  originate  an  undue 
amount  of  acid  or  alkali.  Recalling  Bourget’s  results  and  their  prob- 
able explanation,  it  is  likely  that  in  cases  of  hyperacidity,  more  espe- 
cially when  due  to  excessive  secretion  of  hydrochloric  acid,  the  salicylic 
reaction  would  be  delayed  somewhat  without  motor  inefficiency  exist- 
ing. If  the  above  precaution  is  observed  and  the  latter  point  borne 
in  mind,  conclusions  that  can  in  the  main  be  depended  upon  will  be 
obtained. 

The  writer  has  found  the  salol  test  of  considerable  utility  as  a 
gauge  of  gastric  motility  by  employing  both  Ewald  and  Brunner’s 
methods  at  the  same  time.  The  patient  is  supplied  with  the  ferric- 
chloride  solution,  and  directed  to  examine  a small  quantity  of  urine 
at  the  expiration  of  half  an  hour  after  dinner  and  the  ingestion  of  the 
salol,  and  to  repeat  the  examination  every  fifteen  minutes  until  response 
occurs.  The  duration  of  the  interval  is  then  noted,  and  the  urine  not 
again  tested  until  the  end  of  twenty-four  hours  from  the  time  of  taking 
the  salol.  Should  a response  still  occur,  the  urine  is  tested  at  intervals 
of  two  or  more  hours  until  this  ceases.  If  the  response  both  occurs 
and  disappears  early,  it  is  concluded  that  the  motor  function  of  the 
stomach  is  normal  or  in  excess. 

The  method  of  Klemperer,1  more  recent  than  that  of  Leube  or  of 
Ewald  and  Sievers,  though  much  less  practicable,  consists  in  the  intro- 
duction by  the  tube  of  100  grammes  of  olive  oil  into  the  empty- 
stomach,  and  withdrawing  what  remains  after  two  hours.2  As  oil  is  not 

cent,  of  HC1  the  urine  responded  to  the  test  for  salicylic  acid  in  from  one  and  a quar- 
ter to  one  and  a half  hours,  while  after  a meal  of  fruit,  meat,  and  vegetables  salicyluric 
acid  could  be  detected  in  from  fifteen  to  twenty  minutes.  The  reaction  of  the  fluid  in 
the  first  part  of  the  duodenum  depends  largely  upon  the  quantity  of  acid  poured  into 
it  from  the  stomach.  If  to  the  already  acid  gastric  juice  an  additional  quantity  of 
HC1  is  added,  neutralization  of  the  alkaline  fluid  in  the  duodenum  will  result,  and 
a considerable  stretch  of  intestine  may  have  to  be  traversed  by  the  salol  before  suffi- 
cient alkalinity  is  present  to  decompose  it.  Conversely,  by  increasing  the  alkalinity 
of  the  intestinal  juices,  as  may  be  effected  by  the  ingestion  of  fruit,  the  organic  acids 
of  which  are  decomposed  into  alkaline  products,  the  chyme  will  be  entirely  neutral- 
ized in  the  first  part  of  the  intestine,  and  the  salol  speedily  split  up. 

1 Deutsch.  med.  Woch.,  No.  47,  1888. 

2 The  oil  should  be  removed  by  aspirating  with  water.  It  is  then  separated  from 
the  water,  the  remaining  oil  taken  up  with  ether,  and  the  ethereal  solution  placed  in 
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absorbed  from  the  stomach,  the  difference  between  the  amount  intro- 
duced and  that  withdrawn  indicates  the  condition  of  gastric  peristalsis. 
Klemperer  ascertained  by  numerous  experiments  that  normally  from 
70  to  80  gm.  of  oil  are  passed  into  the  duodenum  in  two  hours. 

The  Absorbent  Function  of  the  Stomach. — The  condition  of  this 
is  best  ascertained  by  Penzoldt 1 and  Faber’s  method : 2 or  3 grains 
of  potassium  iodide  enclosed  in  a gelatin  capsule,  which  is  well  wiped  to 
remove  all  trace  of  the  salt  from  its  exterior,  are  ingested  with  a wine- 
glassful  of  water  on  an  empty  stomach.  The  salt  is  absorbed  from  the 
stomach,  and  appears  normally  in  the  saliva  in  from  six  and  a half  to 
fifteen  minutes.  In  diseased  conditions  in  which  absorption  is  tardy, 
such  as  gastric  catarrh,  dilatation,  and  cancer,  the  saliva  may  not  con- 
tain it  for  several  hours.  It  is  recognized  by  the  patient  moistening 
with  the  saliva  filter-paper  which  has  first  been  saturated  with  starch 
paste  and  dried.  A drop  of  fuming  nitric  acid  is  applied  to  the 
moistened  spot,  and  if  iodine  is  present  a bluish  discoloration  is 
rapidly  developed. 


ACUTE  GASTRIC  CATARRH,  ACUTE  INDIGESTION, 
SIMPLE  ACUTE  GASTRITIS,  INFLAMMATORY 
DYSPEPSIA. 

The  term  “ acute  gastric  catarrh  practically  includes  all  forms  of 
acute  or  subacute  gastric  disturbance  indicated  in  the  title  of  this  sec- 
tion. It  is  dependent  upon  somewhat  varied  etiological  factors,  a special 
knowledge  of  the  most  direct  of  which  is  important  from  a therapeutic 
point  of  view.  These  are — a too  free  indulgence  in  the  pleasures  of  the 
table,  the  ingestion  of  food  or  drink  of  irritating  quality  or  an  exces- 
sive quantity,  and  the  use  of  indigestible  aliment.  The  former  includes 
very  hot,  cold,  or  indigestible  food,  spices,  undiluted  spirituous  bever- 
ages, and  certain  drugs,2  all  of  which  probably  originate  acute  catarrh 
through  their  local  irritant  action  on  the  gastric  mucous  membrane.3 

a bulb  the  weight  of  which  is  known.  The  weight  of  the  oil  is  calculated  after  abstrac- 
tion of  the  ether. 

1 Berl.  klin.  Wocli.,  1872,  No.  21. 

2 The  drastic  cathartics,  for  instance.  The  various  corrosive  poisons,  such  as 
oxalic  acid,  the  mineral  acids,  salts  of  mercury,  arsenious  acid,  lead,  and  others  which 
cause  toxic  gastritis  through  actual  destruction  of  tissue,  are  not  now  considered. 
Other  drugs,  such  as  opium,  belladonna,  chloral,  the  bromides,  and  the  like,  may  pre- 
dispose to  gastritis  through  their  local  or  indirect  effect  on  the  gastric  functions. 

3 Increased  acidity  toward  the  end  of  gastric  digestion  is  supposed  by  Briicke 
( Lehrbuch  der  Physiol.,  4 Aull.  Bd.  i.  p.  322)  to  excite  reflexlv,  through  slight  irrita- 
tion of  the  stomach-walls,  the  muscular  movements  leading  to  expulsion  of  the  chyme 
into  the  duodenum.  Amende  conditions  predispose  to  acute  catarrh  largely  through 
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Excessive  indulgence  in  food  of  proper  quality  induces  gastric  catarrh 
more  indirectly.  Secretion  of  gastric  juice  being  inadequate  for  its 
thorough  digestion,  it  remains  an  abnormally  long  time  in  the  stomach,1 
and,  besides  irritating  that  viscus  mechanically,  it  undergoes  fermenta- 
tion, as  a result  of  which,  through  the  action  of  micro-organisms, 
secondary  chemical  products  develop  which  are  irritating  to  the 
mucous  membrane. 

These  factors  are  of  course  operative  to  a far  greater  degree  in  the 
debilitated  and  in  febrile  and  anaemic  conditions,  when  diminution  in 
the  secretion  of  gastric  juice  and  impairment  of  motility  are  present, 
and  lead  to  fermentative  processes  in  the  stomach.  Then  acute  gastric 
catarrh  may  seem  to  arise  spontaneously,  though  actually  it  is  origi- 
nated through  impaired  secretory  and  motor  power. 

The  chief  therapeutic  indications  in  the  management  of  acute  gas- 
tric catarrh  are  removal  of  the  exciting  cause,  allaying  gastric  irri- 
tability, and  so  resting  the  inflamed  organ  that  it  will  return  to  its 
normal  condition  in  as  short  a time  as  possible.  Anorexia  and  certain 
local  symptoms  are  often  efficient  in  meeting  the  first  indication  without 
the  physician’s  aid.  Loss  of  appetite  checks  further  excess  in  eating, 
and  undigested  aliment  in  the  stomach,  the  more  direct  determining 
cause  of  the  attack,  is  frequently  removed  by  spontaneous  vomiting, 
without  a resort  to  emetics  or  the  stomach-tube.  In  all  cases  arising 
through  indulgence  of  the  appetite  beyond  the  digestive  capacity  of 
the  stomach,  stagnation  of  the  ingesta  occurs  in  this  viscus  through 
lack  of  secretion  of  gastric  juice  for  their  solution,  and  loss  of  suf- 
ficient motor  tone  to  cause  their  onward  passage  through  the  pylorus. 

The  presence  of  undigested  aliment  is  usually  shown  by  epigastric 
uneasiness,  fulness,  and  pain,  belching  of  foul-smelling  gases,  nausea, 
and  vomiting,  and,  though  no  food  has  been  taken  for  more  than  forty- 
eight  hours,  unprovoked  or  induced  emesis  may  lead  to  the  expulsion 
of  large  quantities  of  partially-dissolved  decomposing  masses.  With 
the  above  symptoms,  should  spontaneous  emptying  of  the  stomach  not 
occur,  vomiting  may  be  induced  simply  and  easily,  if  a condition  of 
marked  atony  or  dilatation  be  not  present,  by  the  ingestion  of  a pint  or 
two  of  warm  water  containing  a tea-spoonful  each  of  sodium  bicarbonate 

diminution  in  the  secretion  of  HC1.  Insufficient  secretion  of  gastric  acid  also  probably 
induces  catarrh  through  permitting  septic  processes  to  occur  in  the  stomach  which 
normally  are  inhibited  by  the  presence  of  free  IiCl. 

1 A meal  excessive  in  quantity  and  of  substances  inherently  difficult  of  solution  acts 
as  an  irritant  to  the  gastric  mucosa,  as  did  the  glass  rod  in  the  hands  of  Bernard  on  the 
dog’s  stomach.  When  the  irritation  was  carried  beyond  gentle  tickling,  secretion  of 
gastric  juice  and  the  rosy-red  hue  developed  by  a slight  grazing  of  the  surface  disap- 
peared, displaced  by  pallor,  suppression  of  the  secretion  of  gastric  juice,  and  the 
formation  of  ropy  mucus.  It  is  suggested  by  Brunton  (Disorders  of  Digestion ) that 
similar  changes  take  place  in  the  stomach  under  the  influence  of  undigested  aliment, 
thus  causing  attacks  of  acute  indigestion  or  gastric  catarrh. 
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and  table  salt,  followed  by  titillation  of  the  fauces  with  the  finger  or  a 
feather.  Vomiting  not  being  excited  in  this  manner,  or,  after  emesis,  a 
continuance  of  the  local  symptoms  indicating  that  the  stomach  has  not 
been  efficiently  emptied,  a resort  should  be  had  to  the  soft  stomach- 
tube  or  an  unirritating  emetic.  Though  the  tube  is  much  preferable 
to  the  latter,  it  is  often  difficult  to  obtain  the  patient’s  consent  to  its 
introduction,  its  use  appearing  to  one  unaccustomed  to  its  application 
sufficiently  formidable  to  cause  an  emetic  to  be  preferred.  The  advan- 
tages of  the  tube  are  that  the  stomach  can  be  completely  evacuated  with 
trifling  inconvenience  to  the  patient  and  with  but  slight  gastric  disturb- 
ance, and  that  a thorough  cleansing  of  its  mucous  membrane  can  after- 
ward be  effected,1  promoting  a far  more  prompt  return  to  the  normal 
than  by  the  use  of  an  emetic,  which,  however  unirritating  in  its  local 
action,  may  temporarily  further  derange  the  stomach,  and  perhaps 
induce  a continuance  of  gastric  irritability,  which  otherwise  might 
have  subsided  after  complete  emptying  of  that  viscus.  Should,  how- 
ever, an  emetic  seem  more  expedient  than  the  tube,  one  that  acts  rather 
by  virtue  of  its  systemic2  effect  than  by  local  operation  is  to  be  pre- 
ferred, and  of  the  former  apomorphine  and  ipecac  should  alone  be 
used.  Tartar  emetic,  much  formerly  resorted  to,  is  now  rarely  em- 
ployed, because  of  its  highly  irritating  local  action  and  the  systemic 
depression  it  induces.  Apomorphine  is  preferable  to  ipecac,  since  it  may 
be  administerd  hypodermically — it  being  often  desirable  to  employ  that 
method  of  inducing  emesis — and  since  but  little  nausea  follows  its  in- 
troduction by  the  mouth  or  subcutaneously.  It  usually  acts  promptly 
in  doses  of  -fa  to  ^ of  a grain  hypodermically,  and  from  TV  to  l grain 
by  the  mouth.  Ipecac  in  doses  of  from  1 to  5 grains,  administered  in 
a wafer  and  repeated  at  intervals  of  half  an  hour  until  emesis  occurs, 
induces  vomiting  in  from  fifteen  to  thirty  minutes.  Drinking  warm 
water  freely  promotes  its  action. 

Subsequent  to  the  evacuation  of  the  stomach-contents,  or  in  place 
of  this  in  cases  in  which  the  former  seems  unnecessary,  an  unirritating 
laxative  should  be  administered  if  constipation,  as  is  usually  the  case, 
be  present.  Effervescing  salines  may  be  employed,  such  as  a Seid- 
litz  powder,  magnesium  citrate,  or  other  saline  laxative  combina- 
tions that  are  sold  in  the  shops,  or  preferably  calomel,  succeeded  in 
eight  or  ten  hours  by  a saline  should  sufficient  purgation  not  be  in- 
duced by  the  latter  alone.  The  experiments  of  Beaumont  on  St. 

1 For  description  of  the  method  see  Lavage  in  the  treatment  of  gastrectasis. 

2 Probably  all  so-called  systemic  emetics  introduced  into  the  circulation  through 
other  channels  than  the  stomach  cause  emesis  by  their  local  (reflex)  effect,  as  well  as 
through  their  direct  action  on  the  vomiting  centre  in  the  medulla,  by  their  excretion 
from  the  blood  into  the  stomach.  It  is  certain  that  tartar  emetic  and  ipecac  do : the 
former  causes  gastro-intestinal  irritation,  however  introduced.  Apomorphine  in  the 
dose  indicated  is  without  injurious  eflect  on  the  gastric  mucous  membrane. 
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Martin  indicate  that  calomel  has  an  influence  little  short  of  specific 
on  the  mucous  membrane  inflamed  through  dietetic  errors.  Morbid 
conditions  of  St.  Martin’s  stomach,  such  as  generalized  erythema- 
tous, aphthoid,  and  ulcerated  patches,  associated  with  secretion  of  ropy 
mucus  and  even  muco-pus,  at  times  blood-tinged,  a diffused  thickening 
of  the  mucous  membrane,  with  much  vitiated  gastric  secretion,  so  fre- 
quently found  to  a greater  or  less  degree  as  a result  of  too  free  indul- 
gence in  ardent  spirits  or  from  dietetic  errors,  seemed  to  be  rapidly 
dissipated  under  the  influence  of  full  doses  of  calomel,  either  dusted 
upon  the  mucous  membrane  or  administered  in  pill  form.  It  is  dif- 
ficult to  determine  how  much  of  this  action  of  calomel  in  removing 
the  morbid  condition  of  the  mucous  membrane  underlying  an  attack 
of  gastric  catarrh  is  local,  due  to  its  sedative  and  antiseptic  effects, 
and  how  much  remote  through  its  cholagogue  action.  The  latter 
is  perhaps  its  chief,  though  not  its  entire,  effect.  Indiscretions  in 
eating  and  drinking  originate  acute  gastric  disturbance  and  produce 
also  an  obstructed  flow  through  the  hepatic  capillaries,  inducing  portal 
stasis  through  the  conveyance  of  products  of  imperfect  digestion  and 
of  decomposition  from  the  gastro-intestinal  mucous  membrane  to  the 
liver.1  Such  venous  engorgement  will  interfere  with  gastric  and  intes- 
tinal digestion,  and  this  again  reacts  on  the  liver,  inducing  thus  a 
vicious  circle.2  By  a removal  of  these  irritating  products  and  a deple- 
tion of  the  liver,  which  calomel  will  effect,  the  circle  is  broken. 

Believing  that  it  is  well  to  endeavor  to  obtain  both  the  local  and 
the  cholagogue  action  of  calomel,  the  writer  is  in  the  habit  of  pre- 
scribing it  in  trituration  with  sodium  bicarbonate  in  doses  of  from 
2 to  5 grains  of  the  former  to  5 or  10  of  the  latter.  Sodium  bicar- 
bonate incorporated  with  it  assists  in  the  solution  of  the  alkaline 
mucus,  and  enables  the  calomel  to  come  into  more  intimate  relation 
with  the  mucosa. 

Following  evacuation  of  the  contents  of  the  stomach,  gastric  irrita- 
bility, should  it  continue — as  it  probably  will,  due  as  it  is  to  an  inflamed 
condition  of  the  mucous  membrane — is  best  allayed  by  the  total  with- 
drawal of  all  food  for  a limited  time,  confining  the  patient  to  bed,  the 
application  of  counter-irritants  in  the.  form  of  sinapisms  or  a small 
blister  to  the  epigastrium,  and  the  administration  of  a few  drops  of 
dilute  hydrocyanic  acid  with  5 to  10  grains  of  bismuth  subnitrate 
rubbed  up  with  glycerin  or  mucilage  of  acacia  and  exhibited  in  mint- 
water.  Hydrocyanic  acid  has  a remarkable  sedative  effect  on  the  mu- 
cous membrane  of  the  stomach.  It  is  difficult  to  conjecture  how  the 
insoluble  bismuth  salts  act,  but  they  certainly  enhance  the  efficacy  of 
the  other.  Bismuth  is  frequently  combined  with  carbolic  acid,  which 
also  has  decided  sedative  effects.  The  writer  has  frequently  used  this 
1 Brunton,  op.  cit.,  p.  25,  el  seq.  2 Ibid.,  p.  26. 
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combination,  essentially  that  suggested  by  Bartholow,  with  the  happiest 
results : 

I^i.  Acidi  carbolici,  gr. 

Bismuth,  subnitratis,  gr.  x ; 

Mucilaginis  acacise,  Ttlxx-xxx ; 

Aquae  menthse  piperitse,  q.  s.  ad  fgij. — M. 

Sig.  To  be  taken  in  a table-spoonful  of  water  every  one,  two,  or  three 
hours. 


Brunton  1 recommends  the  combination  of  potassium  bromide  with 
bismuth  and  hydrocyanic  acid,  because  of  its  well-known  effects  in 
inhibiting  reflex  action,  that  of  vomiting  among  others.  His  formula 
is — 


1^.  Bismuth,  subnitratis, 
Potassii  bromidi, 

Acidi  hydrocyanici  diluti, 
Spirit,  chloroformi, 
Mucilaginis  acacise, 

Aquse, 


gr.  x ; 
gr.  xv— xx  ; 

mv; 

mx; 

f3ij; 

q.  s.  ad  f§j. — M. 


Sig.  To  be  taken  every  three  or  four  hours  about  ten  minutes  before 
food. 


It  is,  however,  probable  that  this  combination  would  be  more  efficient 
without  the  bromide,  which,  though  of  service  in  cerebral  vomiting, 
through  its  power,  possessed  also  by  morphine  and  chloral,  to  lower 
the  irritability  of  the  vomiting  centre  in  the  medulla,  is  little  likely 
to  be  of  avail  in  that  originated  by  an  inflamed  condition  of  the  gastric 
mucosa. 

Morphine  by  the  mouth,  rectum,  or  subcutaneously  is  advised  for 
the  purpose  of  allaying  gastric  irritability,  but  in  my  experience  it  is 
usually  badly  borne,  and  tends  later  rather  to  aggravate  than  to  ameli- 
orate the  trouble,  probably  largely  through  its  provoking  diminution  of 
the  gastro-intestinal  and  the  hepatic  secretions  and  increasing  portal 
stasis. 

1 Brunton  recommends  in  connection  with  the  above  formula  the  postural  treatment 
for  vomiting.  A tendency  to  vomit  is  often  increased  by  lying  on  the  right  side. 
Budge  (Die  Lehre  von  Erbrechen.,  p.  66)  has  attributed  this  to  the  greater  pressure 
exerted  by  the  liver  upon  the  stomach  in  the  position.  Brunton,  however,  thinks  the 
benefit  derived  from  the  sinestral  position  more  likely  due  to  the  absence  of  any  drag- 
ging on  the  stomach  and  the  irritation  it  would  cause,  rather  than  to  any  change  in  the 
relations  of  the  liver.  He  states  that  “ the  mere  weight  of  the  stomach  itself  and  its 
contents  will  exert  a drag  upon  it  directed  more  or  less  toward  its  pyloric  end,  either 
in  the  sitting  posture  or  when  recumbent  on  the  right  side.  The  stomach  is  much 
more  sensitive  to  any  force  exerted  in  this  direction  than  to  one  toward  the  cardia, 
even  in  the  normal  condition,  and  it  is  likely  to  be  still  more  so  when  rendered  hyper- 
aesthetic  by  inflammation.” 
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The  ingestion  at  frequent  intervals  of  bits  of  ice  or  small  quantities 
of  iced  carbonated  water,  such  as  Vichy,  Seltzer,  or  Apollinaris,  allays 
thirst  and  tends  also  to  check  nausea  and  vomiting. 

The  occurrence  of  acid  and  bad-smelling  eructations  demands  the  ad- 
ministration of  an  alkali,  magnesia,  chalk,  or  preferably  sodium  bicarbo- 
nate, combined  with  mild  antifermentatives,  such  as  bismuth  salicylate 
and  pulverized  charcoal.  The  latter,  though  theoretically  useless,  since 
in  the  moist  state  its  power  to  absorb  gases  is  nil,  actually  is  of  decided 
benefit  in  allaying  flatulence.1  Sodium  bicarbonate  (or  other  antacid) 
must  not,  however,  be  used  in  too  full  doses  or  for  too  long  a period  in 
this  disease,  as  it  will  not  only  neutralize  acids  arising  through  fer- 
mentation, but  its  use  will  tend  to  maintain  the  condition  we  are 
endeavoring  to  obviate  by  uniting  with  the  natural  gastric  acid  when 
the  secretion  of  the  latter  becomes  re-established,  thus  permitting  fer- 
mentative processes  to  continue. 

The  pathological  condition  underlying  acute  gastric  catarrh,  as 
exemplified  in  the  case  of  St.  Martin,  indicates  the  necessity  of  putting 
the  stomach  in  a state  of  complete  physiological  rest  for  as  long  a period 
as  possible.  With  symptoms  almost  too  slight  to  attract  attention  to 
the  stomach,  Beaumont  observed  patches  of  congestion  and  abrasion 
of  the  gastric  mucosa,  the  presence  of  thick  mucus  and  mueo-pus,  and 
a diminished  secretion  of  gastric  juice  : with  such  a condition  of  affairs 
digestion  was  delayed  from  two  to  two  and  a half  hours. 

With  preserved  appetite  and  subjective  and  objective  symptoms  of 
mild  catarrhal  gastritis  arising  from  gluttony  or  over-indulgence  in 
alcohol,  the  pathological  condition  existed  referred  to  on  a preceding 
page;  the  gastric  secretion  consisted  of  bile  and  bloodstained,  ropy 
mucus  and  muco-pus  of  a peculiarly  foetid  and  disagi’eeable  flavor, 
without  perceptible  acidity. 

Microscopical  examination  of  the  stomach  of  animals  in  which 
Ebstein  artificially  produced  an  acute  gastric  catarrh  by  the  adminis- 
tration of  alcohol,  and  in  which  the  macroscopic  alterations  were  of  the 
character  noted  by  Beaumont  in  St.  Martin’s  case,  showed  also  cloudi- 
ness, shrinking,  and  occasionally  fatty  degeneration  of  the  gastric  tubules. 
With  such  pathological  changes,  indicating  for  the  time  more  or  less 
complete  suspension  of  the  functional  activity  of  the  stomach,  the  latter 
is  in  no  condition  to  functionate,2  and  nourishment  must  consist  of  such 

1 Brunton  (op.  cit.,  pp.  68  and  215)  suggests  the  plausible  explanation  of  the  efficiency 
of  charcoal  in  checking  flatus  that  it  acts  as  a mechanical  stimulant,  its  use  in  the 
stomach  being  similar  to  that  of  tooth-powder  in  the  mouth.  The  small  mechanical 
particles,  brought  into  contact  with  the  coating  of  mucus  covering  the  lining  membrane 
of  the  stomach  in  gastric  catarrh,  tend  to  remove  it,  and  at  the  same  time  the  friction 
they  exert  on  the  mucous  membrane  will  also  tend  to  increase  the  flow  of  blood  through 
the  vessels,  stimulating  them  to  absorption  of  gases. 

2 In  all  decided  cases  of  acute  gastritis  secretion  of  HOI  is  much  diminished  or  for 
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aliment  as  will  undergo  digestion  in  the  duodenum,  or  feeding  had 
better  be  done  through  the  rectum.  II  the  patient  is  well  nourished 
and  the  attack  has  arisen  through  indiscretion  in  diet,  with  decided 
gastric  irritability  present,  complete  abstinence  from  food  for  twenty- 
four  to  thirty-six  hours  is  indicated.  Should  the  feelings  ot  the 
patient  or  of  his  friends  be  against  this,  and  it  seem  desirable  that 
a certain  amount  of  nourishment  be  given,  and  the  stomach  be  in  a 
condition  to  retain  aliment,  milk,  containing  sodium  bicarbonate  and 
common  salt 1 or  a carbonated  alkaline  water,  may  be  administered  in 
small  quantities  at  frequent  intervals.2  Should  milk  thus  administered 
not  be  well  borne,  peptonized  milk,3  peptonized  milk-gruel,4  or  beaten- 
up  eggs5  maybe  tried.  If  more  concentrated  nourishment  be  indi- 
cated, a peptonized  meat — preferably  Mosquera’s  beef-meal  or  Mos- 
quera’s peptone-jelly — may  be  used.  If  the  exigencies  of  the  case 
demand  rectal  feeding,  which  should  not  be  resorted  to  in  gastric 
catarrh  unless  absolutely  necessary,  since  it  is  always  disagreeable 

a time  absent.  Lactic  and  fatty  acids,  the  products  of  decomposition,  are  present.  The 
motor  function  is  always  diminished. 

1 Ten  grains  to  each  8 ounces  of  milk. 

2 Roberts  (Digestion  and  Diet,  p.  181)  calls  attention  to  the  fact  that  in  the  seriously 
sick  with  an  almost  paralyzed  stomach  milk  is  not  acted  upon  in  that  viscus. 

“ There  is  neither  pepsin  nor  acid  to  curdle  it,  and  it  passes  as  a flowing  liquid  into 
the  duodenum.  Arriving  there,  it  encounters  the  secretion  of  the  still-active  pancreas, 
and  milk  is  especially  amenable  to  the  action  of  the  pancreatic  juice.” 

3 Peptonized  milk  is  very  simply  prepared  by  pouring  a pint  of  milk  and  a gill 
of  water  into  a clean  quart  vessel,  and  a tube  of  Fairchild’s  powder  (containing  5 
grains  of  pancreatic  extract  and  15  of  sodium  bicarbonate),  or  the  same  quantity  of  soda . 
and  1 to  2 drachms  of  an  active  solution  of  the  pancreas  (of  which  the  best  in  this 
country  seems  to  be  that  made  by  Parke,  Davis  & Co.).  The  vessel  is  well  shaken, 
and  placed  in  warm  water  for  half  an  hour  or  longer  until  a faintly  bitter  taste 
develops.  It  is  then  boiled  for  two  or  three  minutes  to  check  further  action  of  the 
ferment,  iced,  and  administered  alone  or  preferably  with  carbonated  water,  which 
disguises  the  slight  bitterness  effectually. 

4 Peptonized  milk-gruel  is  prepared  by  the  addition  of  a measured  quantity  of 
hot  thick  gruel,  made  from  wheaten  flour,  oatmeal,  sago,  pearl-barley,  etc.,  to  an  equal 
amount  of  cold  milk.  This  mixture  will  have  a temperature  of  about  125°  F.  To 
each  pint  of  this  pancreatin  and  soda  are  added,  as  in  the  peptonization  of  plain  milk. 
It  is  then  set  in  a warm  place  for  two  or  three  hours,  raised  to  the  boiling-point,  and 
strained.  The  bitterness  of  the  digested  milk  is  almost  completely  masked  in  the 
milk-gruel  so  prepared. 

5 These,  in  the  more  pronounced  cases  of  acute  catarrhal  gastritis  in  which  the 
stomach  is  unable  to  digest  solid  food,  pass  from  that  viscus  into  the  duodenum 
unchanged,  and  are  slowly  digested  in  their  transit  down  the  intestine  (Roberts,  op. 
cit.,  p.  186).  A whole  egg  or  its  yelk  may  be  whipped  up  with  boiling  water,  strained, 
and  added  to  a little  light  broth  or  clear  soup  (consommti).  (See  Yeo’s  article  in 
Volume  I.  of  this  System.)  Or  the  white  of  several  eggs  may  be  thoroughly  beaten 
and  allowed  to  settle.  A table-spoonful  of  this  precipitate,  added  to  3 or  4 of  sterilized 
water  containing  a little  crushed  ice  and  sweetened  with  sugar,  glycerin,  or  saccharin, 
may  be  taken  at  intervals  of  two  or  three  hours.  A half  tea-spoonful  of  brandy  added 
to  this  improves  the  flavor,  but  would  be  inadmissible  in  the  aflection  under  con- 
sideration. 
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to  the  patient,  such  aliment  should  alone  be  used  as  is  most  readilv 
absorbed  trom  the  bowel.1  Preceding  each  nutrient  enema  the  rectum 
should  be  emptied  and  cleansed  with  warm  water. 

During  convalescence  a general  diet  should  be  very  gradually 

first1"  H T'r  « T IT1"3'  °f  easily-d'gest«l  solid  aliment  is 
h.st  added  to  the  liquid/  peptonized  if  desired,  and  later  a more 

generous  albuminous  diet  such  as  stewed  chicken,  boiled  mutton,  and 
broiled  tenderloin  of  steak,  is  allowed,  each  meal  being  succeeded  at 
t ie  expiration  of  half  an  hour  by  one  or  more  doses  of  10  to  15  drops 
of  dilute  hydrochloric  acid,  since  deficient  secretion  of  the  gastric  acid 
is  apt  to  persist  for  some  time  after  convalescence  has  been  established 
loo  great  care  cannot  be  exercised  to  avoid  the  development  of  chronic 
gastiitis  or  a condition  of  atonic  dilatation. 

Acute  gastric  catarrh,  when  due,  as  it  occasionally  is,  to  rapid 
changes  of  temperature  causing  a sudden  chilling  of  the  body  after  it 
has  been  overheated,  is  managed  in  much  the  same  manner.  The  first 
indication,  however,  is  a diversion  of  blood  to  the  surface,  which  may 
be  induced  by  the  employment  of  pilocarpine  hypodermicallv  or  the 
administration  of  a hot  bath;  subsequent  chilling  of  the  surface  must 
be  avoided  by  packing  between  blankets  until  the  external  body-tem- 
perature is  lowered  gradually  to  the  normal.  Free  perspiration  thus 
brought  about  will  frequently  rapidly  jugulate  a gastritis  so  arising, 
without  resort  to  other  measures. 

Toxic  Gastritis.— The  management  of  toxic  gastritis  occurring  in 
consequence  of  the  ingestion  of  such  corrosive  substances  as  the  mineral, 
caibolic,  and  oxalic  acids,  alkalies,  phosphorus,  arsenic,  and  other  irri- 
tants which  exert  a corrosive  action  on  the  mucous  membrane,  resolves 
itself  into  the  neutralization  and  removal  of  the  irritant  poison,  the 
administration  of  demulcents  to  counteract  its  irritant  local  effect,  sup- 
porting the  powers  of  life  until  the  dangerous  period  is  past,  and,  finally, 
ti eating  the  resulting  gastritis  by  the  methods  already  indicated. 

The  corrosive  substance  swallowed  is  neutralized  by  its  appropriate 
antidote.  Foi  acids  a mixture  of  calcium,  magnesia,  and  water  may 
be  used.  This  forms,  with  all  the  acids  except  oxalic,  soluble  harmless 
salts.  Xf  magnesia  is  not  at  hand,  solutions  of  sodium  carbonate,  chalk, 
or  soap  should  be  administered.  Ingestion  of  the  caustic  alkalies  de- 
mands the  employment  of  diluted  acetic  acid,  vinegar,  lemon-juice,  tar- 
taric acid ; carbolic  acid  calls  for  soluble  sulphates,  or  calcium  hydrate 
or  saccharate.  Poisoning  by  phosphorus  necessitates  the  use  of  sulphate 
of  copper  or  the  old,  unrectified  oil  of  turpentine,  while  the  ingestion 
of  arsenic  calls  for  the  hydrated  sesquioxide  of  iron  or  magnesium 

1 See  Rectal  Feeding  in  Gastric  Ulcer. 

2 The  yelk  of  egg,  fragments  of  stale  bread  or  toast,  pounded  beef  or  chicken  to 
broths  or  clear  soup.  (Yeo,  Volume  I.  this  System.) 
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sulphate.  Mucilages  and  oils  are  administered  as  demulcents  af'tei 
neutralization  and  evacuation  of  the  alkalies  and  mineral  acids. 

In  all  cases  of  poisoning,  unless  due  to  corrosive  or  mineral  acids, 
the  stomach  should  be  emptied  and  thoroughly  washed  out  by  the  use 
of  the  stomach-pump  or  soft  tube  rather  than  by  emetics.  II  neither 
the  soft  tube  nor  the  stomach-pump  is  at  hand,  Ewald 1 suggests  the 
employment  of  a piece  of  ordinary  rubber  (gas)  tubing,  to  the  distal 
extremity  of  which,  in  lieu  of  a funnel  should  the  latter  also  not  be 
procurable,  the  neck  of  a medicine-bottle  may  be  attached,  the  bottom 
having  been  first  removed. 


CHRONIC  G-ASTRIC  CATARRH  AND  ATROPHY  OF 
THE  GASTRIC  TUBULES. 

Before  considering  the  therapeutics  of  chronic  gastric  catarrh  it  is 
essential  to  have  a definite  understanding  of  what  this  term  indicates. 
There  has  existed  in  no  other  branch  of  medicine  a more  utterly  mis- 
leading classification  of  diseases  than  that  adopted  for  those  affecting 
the  stomach.  This  is  perhaps  largely  due  to  the  fact  that  so-called 
dyspepsia,  when  not  symptomatic,  originated  by  a structural  lesion, 
rarely  shortens  life,  so  that  opportunity  of  comparing  the  complexus 
of  symptoms  with  the  intra-vitam  pathological  alterations  observed 
after  death  have  been  few,  and  the  character  of  these  alterations  have 
also  been  obscured  by  the  early  post-mortem  changes  which  occur  in 
the  stomach-walls. 

The  terms  dyspepsia,  apepsia,  bradypepsia,  gastric  atony,  chronic  indi- 
gestion, and  the  like  have  been  and  are  still  used  by  some  interchange- 
ably with  the  term  gastric  catarrh,  entirely  without  regard  to  what  may 
be  the  pathological  condition  underlying  the  symptoms.  In  Germany, 
with  the  teaching  of  the  stomach-tube  to  compare  with  the  results  of 
clinical  observation  as  a basis  of  diagnosis,  a more  correct  nomenclature 
of  gastric  ailments,  founded  on  pathological  conditions  as  well  as  ana- 
tomical seat,  has  been  formulated.  Through  the  influence  of  German 
writers  in  this  field  we  no  longer  diagnosticate  “ dyspepsia,”  employ- 
ing the  term  to  represent  a morbid  entity.  Such  ambiguous  titles  as 
apepsia,  irritable,  atonic  dyspepsia,  chronic  indigestion,  and  others 
similar,  indicative  as  they  are  of  mere  symptomatic  conditions  if 
they  are  not  loosely  used  as  synonyms  of  gastritis,  are  now  employed 
to  represent  functional  morbid  states  of  the  stomach  induced  and  per- 
petuated by  a disturbance  of  its  nervous  mechanism.2  A correct 

1 Klinik  der  Vcrdaunnungskrankheiten,  vol.  ii.  p.  275,  1888. 

2 Vide  Ewald,  op.  c it.,  p.  277. 
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understanding  of  this  is  absolutely  essential  for  a successful  therapy 
in  gastric  disorders. 

With  neuroses  of  the  stomach,  however,  it  is  not  the  writer’s  province 
to  deal.  He  can  here  scarcely  do  more  than  advise  due  caution  in  ar- 


ruent  of  the  former  is  entirely  different  from  that  of  the  latter;  but  if 
a wide  difference  exists  in  the  treatment  of  the  two  conditions,  the 
symptomatology  of  each  is  also  so  divergent — except  perhaps  in  nerv- 
ous anacidity  and  suppressed  secretion  due  to  atrophy  of  the  tubules 
— that  it  requires  no  great  power  of  discernment  to  distinguish  the 
functional  ailment  from  that  with  definite  structural  alteration. 

A rational  therapy  necessitates  at  least  a cursory  knowledge  of  the 
minute  anatomical  alterations  at  the  root  of  the  symptoms.  These 
changes,  which  cannot  be  considered  here  at  length,  may  be  said  to 
consist  essentially  of  a parenchymatous  and  interstitial  inflammation 
of  the  secretory  glandular  structure  of  the  entire  mucous  membrane 
of  the  stomach,  especially  in  the  pyloric  region,  leading  to  degenera- 
tion, atrophy,  and  abolition  of  function.  In  consequence,  production 
of  a proper  digestive  juice  cannot  occur,  but  in  its  stead  there  may 
be  secreted  an  alkaline  mucus  which  not  only  possesses  no  diges- 
tive activity,  but  which  interferes  chemically  and  mechanically  with 
the  function  of  the  stomach. 

Several  forms  of  chronic  gastritis  are  distinguished,  differentiated 
by  the  result  of  examination  of  the  stomach-coutents  removed  fasting 
and  after  the  test-meal  by  the  tube  in  the  manner  already  described- 
These  are  simple,  catarrhal,  and  atrophic  gastritis.1  They  all  agree  in 
that  there  is  always  an  alteration  in  the  character  and  a diminution  in 
the  amount  of  the  digestive  secretion,  due  to  an  organic  affection  of  the 
mucous  membrane  involving  the  secretory  glandular  apparatus,  and 
never  hypersecretion  or  hyperacidity  through  increased  formation  of 
hydrochloric  acid,  which  cannot  result,  in  consequence  of  inflammation 
of  the  secretory  structure.2 

It  is  necessary  that  the  principal  characteristics  of  each  form,  as- 
shown  by  an  examination  of  the  stomach-contents  fasting  and  after 

1 This  classification  is  that  of  Ewald,  which  is  very  convenient  clinically.  ( Vide 
loc.  cit.,  and  also  Deutsche  Medizinal  Zeitung,  May  6,  1889.)  He  also  divides  functional 
(dyspeptic)  disorders  into — (a)  that  with  hyperacidity,  in  which  a very  acid  gastric- 
juice  is  secreted  which  digests  promptly : in  this  form  the  fasting  stomach  is  empty 

( b ) that  with  hypersecretion,  in  which  the  fasting  stomach  contains  gastric  juice;  (c) 
subacidity  or  anacidity,  that  form  in  which  secretion  of  hydrochloric  acid  is  dimin- 
ished or  absent ; (d)  that  with  atony  of  the  stomach,  in  which  the  gastric  peristole  is 
delayed,  the  ingesta  remaining  an  abnormally  long  time  in  the  stomach. 

2 As  Ewald  points  out,  the  tendency  of  inflammation  here,  as  in  secreting  glands- 
elsewhere,  must  be  toward  cessation  of  function. 
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food,  be  surveyed,  since  the  treatment,  which  in  the  main  is  similar  in 
all,  must  be  modified  in  some  particulars  according  to  the  dominance 
of  one  or  the  other  variety. 

In  simple  gastric  catarrh  there  is  present  during  fasting  small 
amounts  of  a mucous  watery  fluid,  frequently  bile-stained,  and  mixed 
with  duodenal  contents  after  removal  by  the  tube.  A precipitate  of 
epithelial  cells  occurs  from  this  on  standing,  containing  numerous 
round  cells  and  small  amounts  of  food-remnants.  After  a test-meal, 
examination  shows  diminution  in  hydrochloric  acid,  pepsin,  and  the 
milk-curdling  ferment.  Peptone  and  albumoses  are,  however,  formed 
within  as  well  as  without  the  stomach.  Lactic  acid  and  the  fatty  acids 
are  apt  to  be  present. 

In  the  second  variety,  mucous  gastritis,  between  which  and  the  first 
transition  forms  occur,  as  they  likewise  do  between  mucous  and  atrophic 
gastritis,  an  abundance  of  mucus  is  present,  both  fasting  and  after  food. 
The  acidity  is  always  low.  Free  hydrochloric  acid  is  almost  entirely 
absent.  Peptone  exists  only  in  traces ; proteoses,  however,  are  formed 
abundantly.  Digestion  outside  the  body  is  impossible  without  the 
addition  of  hydrochloric  acid,  and  even  then  it  is  retarded  (showing 
diminution  in  pepsin) ; the  milk-curdling  ferment  is  much  diminished 
or  absent. 

In  the  more  advanced  form,  atrophic  gastritis,1  toward  which  the 
mucous  variety  gradually  tends,  during  fasting  and  after  food  the 
stomach  is  quite  empty  and  free  from  mucus;  hydrochloric  acid, 
pepsin,  and  the  milk-curdling  ferment  are  entirely  absent,  because  of 
complete  atrophy  of  the  glandular  secretory  structure  of  the  mucous 
membrane. 

In  the  management  of  chronic  gastritis,  as  in  the  acute  form,  our 
primary  aim  should  be  to  discover,  and  if  possible  remove,  the  under- 
lying cause,  should  it  still  be  present,  in  order  that  if  the  gastritis  has 
not  advanced  to  pronounced  structural  alterations  in  the  tubules  a 
return  to  the  normal  may  be  more  rapidly  facilitated  than  if  the 
treatment  from  the  first  were  chiefly  symptomatic. 

Recurring  attacks  of  acute  gastric  catarrh,  arising  chiefly  through 
over-indulgence  of  the  appetite,  whether  in  food  or  drink,  tend 
to  provoke  chronic  gastritis.  Antecedent  acute  gastritis  may  thus 
originate  the  chronic  affection,  or  the  latter  may  be  occasioned  pri- 
marily by  the  gradual  action  of  similar  causes  operating  in  the  pro- 
duction of  the  acute  form.  These  the  writer  has  already  enume- 

1 While  atrophy  of  the  gastric  tubules  is  usually  secondary  to  chronic  gastric 
catarrh,  it  may  less  frequently  also  occur  idiopathically,  due,  as  suggested  by  Meyer 
(Zeitechriftf.  ldin.  Med.,  Bd.  xvi.  p.  363),  to  disease  of  Auerbach  and  Meissner’s  plexus 
or  of  the  vagus  or  sympathetic.  Meyer  has  entitled  this  form  gastric  phthisis.  It  is 
most  common  in  the  aged : the  symptoms  are  those  of  pernicious  antemia. 
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rated  : they  need  not  be  reconsidered.  Other  causes  are  the  presence 
of  functional  gastric  derangements,  the  forms  of  nervous  “ dyspep- 
sia ” just  alluded  to,  which  produce  weakness,  irritation,  and  subse- 
quent inflammation  of  the  gastric  mucous  membrane,  through  the 
latter  being  unable  to  act  properly.  Gastric  disorders  of  this  type 
merit  prompt  and  careful  attention,  lest  they  gravitate  into  chronic 
gastric  catarrh  or  ulcer. 

Obstruction  to  the  portal  circulation,  however  brought  about, 
whether  by  disease  of  the  lungs,  heart,  or  liver,  or  by  anaemic  condi- 
tions producing  weakened  heart-action  and  slight  ischaemia,  causes 
gastric  catarrh  through  the  mechanical  (or  passive)  congestion  of  the 
stomach  induced.  Ailments  thus  originating  catarrh  of  the  stomach 
must  receive  attention  before  the  local  gastric  conditions  can  be  im- 
proved, otherwise  remedial  measures  directed  solely  to  the  stomach 
will  be  inoperative. 

Obstructive  disease  of  the  heart  and  lungs  demands  such  medica- 
ments as  digitalis,  strophanthus,  caffeine,  strychnine,  and  arsenic — 
agents  which  remove  ischaemia  and  support  the  circulation,  both  di- 
rectly and  indirectly,  through  their  effect  on  nutrition.  If  it  be  neces- 
sary to  use  digitalis  or  strophanthus  for  a more  or  less  continuous 
period,  the  latter  should  perhaps  first  be  tried,  since,  though  usually 
not  quite  so  efficient  as  digitalis,  it  is  not  only  without  irritating 
effect  on  the  stomach,  but  acts  as  a mild  stomachic.  Digitalis,1  on 
the  contrary,  is  a gastric  irritant,  and,  though  its  effect  jn  this  direction 
is  quite  insignificant  in  comparison  with  its  beneficial  influence  in 
removing  impediments  to  the  circulation,  it  is  preferable  not  to  resort 
to  it  if  a substitute  can  be  found.  Digitalis  might  first  be  used  for 
a short  time,  until  the  condition  of  ischaemia  is  removed ; the  equal- 
ized circulation  may  then  be  maintained,  by  strophanthus  and  arsenic. 
When  decided  anaemia  accompanies  a failing  circulation,  arsenic  is 
often  more  efficacious  than  digitalis,  as  was  pointed  out  by  Bram- 
well.  The  fact  that  arsenic  has  a decidedly  stimulating  effect  on 
gastric  digestion,  causing  pepsin-hydrochloric  acid  to  dissolve  a much 
larger  amount  of  albumin  than  would  be  digested  were  it  not  pres- 
ent,2 renders  it  specially  useful  in  gastritis  originated  and  main- 

1 Leube  ( Ziemsen’s  Cyclopcedia,  vol.  vii.)  is  of  the  opinion  that  though  digitalis 
causes  anorexia,  nausea,  and  vomiting,  it  should  still  be  employed  in  gastritis  due  to 
obstructive  pulmonary  and  cardiac  affections,  since  the  equalization  of  the  circulation 
it  produces  will  be  accompanied  by  a corresponding  amendment  in  the  gastritis.  He 
believes  that  in  those  cases  in  which  the  cardiac  condition  is  improved  without  a cor- 
responding amelioration  in  the  gastritis  the  latter  is  due  to  another  cause  than  venous 
congestion.  However  this  may  be,  if  another  drug  less  irritating  to  the  stomach  can 
replace  digitalis,  it  should  of  course  be  used  where  the  function  of  the  latter  is  dis- 
turbed. 

* As  has  been  shown  by  Chittenden,  Medical  News,  Feb.  16,  1889. 
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tained  by  cardiac  disease.  Free  purgation  to  unload  the  portal  circle 
is  frequently  necessary  in  gastritis  due  to  heart  disease,  as  it  is  in  that 
arising  from  disease  of  the  liver.  Blue  mass,  calomel,  podophyllin, 
colocynth,  and  such  salines  as  sodium  sulphate  and  phosphate,  all  of 
which  have  both  a cholagogue  action  and  a depletory  effect  on  the 
engorged  portal  viscera,  are  especially  useful.  Passive  congestion  of 
the  stomach  causing  gastric  catarrh,  arising  through  enfeebled  heart- 
action  induced  by  idiopathic  or  secondary  anaemias,  requires  similar 
treatment — strophanthus  as  a heart-tonic;  arsenic,  strychnine,  and  iron 
(with  laxatives)  to  stimulate  hsemogenesis. 

Wasting  diseases  and  all  sources  of  malnutrition,  such  as  phthisis, 
chronic  malaria,  cancer,  nephritis,  neurasthenia,  and  old  age,  predispose 
to  chronic  stomach  catarrh  by  the  induction  of  anaemia,  gastric  atony, 
and  probably  degeneration  of  the  vessels  of  the  stomach.1  The  thera- 
peusis  of  cases  of  this  sort  is  that  of  ordinary  chronic  gastritis,  the 
anaemia  and  its  cause  not  being  overlooked 

The  remote  cause  of  gastritis  having  received  consideration,  we  should 
direct  our  efforts  toward  removing  the  more  direct  one  depending  upon 
the  former — an  abnormal  condition  of  the  stomach  permitting  fer- 
mentative processes  to  occur — instituting  and  maintaining  a healthy 
state  of  the  mucosa,  and  so  stimulating  its  glandular  apparatus  that 
the  elaboration  of  a proper  digestive  fluid  will  result,  the  utmost  caution 
being  observed  during  the  process  of  cure  that  the  affected  organ  is  not 
overtaxed  by  injudicious  feeding.  The  treatment  of  special  symptoms, 
such  as  arise  through  indigestion  and  fermentation  of  the  ingesta, 
must  also  engage  our  attention.  The  habits  of  the  patient  should 
be  carefully  scrutinized,  all  those  prejudicial  to  health  being  corrected. 
Systematic  exercise  in  the  open  air,  regularity  in  eating,  thorough  mas- 
tication of  food,  attention  to  skin  and  bowels — in  short,  all  that  pertains 
to  general  hygiene — demand  and  must  receive  as  much  consideration  as 
the  medicinal  treatment  itself. 

In  cases  of  mucous  gastritis,  in  which  the  lining  membrane  is 
covered  with  a thick,  tenacious  layer  of  alkaline  mucus,  permitting 
fermentative  processes  to  occur,  and  both  interfering  with  the  elabora- 
tion and  causing  the  neutralization  of  the  proper  gastric  juice,  and  in 
those  cases  of  simple  gastritis  and  of  gastric  atrophy  in  which,  through 
atony  of  the  mucous  membrane,  stagnation  of  the  ingesta  occurs,  it  is 
absolutely  necessary,  in  order  to  fulfil  the  first  indication  above  men- 
tioned, that  washing  out  of  the  stomach  be  systematically  practised.2 
This  should  be  done  at  least  once  daily,  preferably  an  hour  before 
breakfast;  if  twice  daily,  the  second  washing  should  be  about  an  hour 
before  the  evening  meal  and  at  least  five  hours  after  the  preceding  meal. 

1 Flint  in  Reference  Handbook  of  the  Med.  Sciences. 

2 The  method  of  lavage  is  described  under  Gastrectasia. 
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Lavage  is  not  only  of  the  greatest  utility  as  a cleanser,  removing  from 
the  stomach  mucus  and  remnants  of  undigested  food,  but  it  also  ranks 
high  as  a stimulator  of  glandular  activity.  The  utility  of  lavage 
in  this  direction  is  so  decided  that  it  cannot  well  be  replaced  by  the 
ingestion  of  fluid  to  be  absorbed  from  the  stomach  or  to  pass  onward 
through  the  bowel.  Lavage  should  be  resorted  to  in  all  cases  of 
gastritis,  even  though  unattended  by  the  formation  of  mucus,  in 
which  there  is  persistent  diminution  in  the  formation  of  hydrochloric 
acid. 

In  cases  of  mucous  gastritis  the  wash-water  should  preferably  be 
sterilized  by  boiling.  It  should  be  introduced  warm,  and  may  be  either 
plain  or  medicated.  When  our  object  is  simply  to  cleanse  the  stomach- 
surface  in  cases  characterized  by  a free  secretion  of  mucus,  alkalies 
having  a solvent  action  on  the  latter  are  to  be  used,  such  as  sodium 
bicarbonate  and  chloride,  a tea-spoonful  or  more  to  the  pint.1  If  fer- 
mentative processes  are  occurring  actively  in  the  stomach,  as  shown  by 
the  presence  of  large  amounts  of  the  fatty  acids,  the  addition  of 
antizymotics  to  the  wash-water  may  be  necessary.  Each  washing 
should -be  continued  until  the  fluid  returns  through  the  funnel  clear 
and  free  from  mucus,  care  being  taken  that  the  stomach  is  finally 
entirely  emptied  when  the  wash-water  contains  substances,  such  as 
borax,  which  if  left  in  the  stomach  might  irritate  that  viscus.  If 
our  chief  object  in  resorting  to  lavage  is  to  stimulate  the  secretory 
function,  no  agent  is  more  beneficial  than  sodium  chloride,  which, 
absorbed  into  the  blood,  not  only  contributes  toward  the  production 
of  hydrochloric  acid,  but  also  promotes  the  transformation  of  pep- 
sinogen into  pepsin. 

It  requires  but  few  applications  of  lavage  in  suitable  cases  for 
benefit  to  be  apparent.  Improvement  is  soon  so  decided  that  the 
patient,  if  at  first  averse  to  the  use  of  the  tube,  becomes  accus- 
tomed to  its  manipulation,  and  could  not  readily  be  persuaded  to 
abandon  it.  Ewald2  regards  no  remedy  of  greater  service  in  the 

1 It  is  perhaps  better  in  all  forms  of  gastric  catarrh  to  use  an  alkalinized  water, 
preferably  containing  sodium  bicarbonate  and  chloride,  since  in  all  forms  of  stomach 
catarrh  diminution  of  secretion  of  pepsin-hydrochloric  acid  occurs.  Both  of  these  sodium 
salts,  when  employed  in  small  amount,  stimulate  the  elaboration  of  gastric  juice.  One 
of  the  methods  in  use  (Leube,  Deutsches  Archiv  f.  kl.  Med.,  Bd.  33,  p.  12)  for  ascertain- 
ing the  condition  of  the  secretory  activity  of  the  peptic  glands  is  based  on  this  well- 
known  stimulating  power  of  alkalies,  especially  of  sodium  carbonate,  on  the  secretion 
of  pepsin-hydrochloric  acid : 50  ccm.  of  a 3 per  cent,  solution  of  sodium  are  intro- 
duced into  the  fasting  stomach,  cleansed  by  lavage,  and  after  twelve  minutes  are 
withdrawn  through  the  tube  by  the  aid  of  500  ccm.  of  lukewarm  water.  If  the  water 
fails  to  react  acid,  a decidedly  diminished  secretion  or  suppression  of  the  gastric  juice 
exists.  (For  the  influence  of  sodium  carbonate  on  the  secretion  of  gastric  juice  in. 
chronic  gastritis,  see  also  Leube,  Ziemssen’s  Ci/clopcedia,  Am.  ed.,  vol.  vii.  p.  189.) 

2 Klinik  der  Verdauungskrankheiten,  p.  298. 
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treatment  of  chronic  gastric  catarrh.  He  states  that  cases  which  have 
been  subjected  to  all  varieties  of  treatment  save  lavage  for  months  or 
years  without  benefit,  have  been  either  rapidly  improved  or  entirely 
cured  by  the  latter;  employed,  of  course,  in  conjunction  with  other 
rational  measures  which  alone  have  been  inefficient.  My  own  ex- 
perience, though  less  extensive  than  Ewald’s,  is  in  accord  with 
this. 

When  lavage  is  impracticable,  whether  because  the  case  is  too  mild 
to  require  it  or  the  prejudices  of  the  patient  forbid  its  use,  the  inges- 
tion of  half  a pint  to  a pint  of  hot  water  containing  a little  sodium 
bicarbonate  and  common  salt  may  be  substituted  for  it.  This  should 
be  taken  on  the  empty  stomach  in  the  morning  and  before  the  last  meal 
of  the  day,  at  the  time  recommended  for  lavage,  or  in  its  place,  when 
available,  one  of  the  more  palatable  natural  saline  waters  may  be  drunk, 
such  as  the  German  Kissingen  (Rakoczy)  or  Wiesbaden  (Kochbrunner), 
as  recommended  by  Boas,1  the  use  of  which  for  periods  of  three  or  four 
weeks  in  case*  of  diminished  gastric  secretion  he  has  found  induces  an 
increase.  These  waters  consist  essentially  of  a weak  solution  of  com- 
mon salt  and  of  alkaline  carbonates,  especially  that  of  sodium,  and  can, 
for  all  practical  purposes,  be  replaced  by  the  addition  of  sodium  chloride 
and  bicarbonate  to  ordinary  water.  Natural  saline  waters  of  our  own 
country  which  resemble  in  composition  the  German  spring  waters  are 
also  very  numerous.  There  seems  no  doubt  as  to  the  efficiency  of 
sodium  chloride  and  sodium  bicarbonate,  when  taken  fasting  in  small 
quantities,  as  stimulators  of  gastric  secretion.  Abundant  experimental 
and  clinical  evidence  has  shown  their  great  value.  The  action  of 
sodium  bicarbonate  in  this  direction  seems  to  be  entirely  local,2  while 
that  of  common  salt  is  both  local  and  systemic.  “An  acid  on  one 
side  of  a secreting  membrane,  an  alkali  on  the  other,  is  the  condition 
most  favorable  for  osmosis”  (Bartholowj.  Small  doses  of  sodium 
bicarbonate  ingested  on  the  empty  stomach  stimulate  an  outflow  of 
gastric  secretion,  which  it  in  part  neutralizes : after  the  neutralization 
of  alkali  the  flow  continues,  and  is  decidedly  greater  in  amount  than 
if  its  secretion  has  not  been  thus  induced.  If  taken  in  decided  doses, 
whether  during  fasting  or  after  food,  the  gastric  secretion  is  neutral- 
ized and  digestion  disturbed.  Absorbed  into  the  blood  in  large 
amounts,  the  alkalinity  of  that  fluid  is  increased  and  diminished 
secretion  of  hydrochloric  acid  is  likely  to  result. 

The  effect  of  sodium  chloride  on  gastric  secretion  and  digestion 

1 Diagnostik  und  Therapic  cler  Magenskrankheiten,  p.  262 

5 It  would  seem  that  all  C02  waters  powerfully  stimulate  the  secretion  and  absorp- 
tion of  the  stomach  (Ewald,  op.  til.,  p.  300).  . So  that  the  special  action  of  sodium 
bicarbonate  is  not  alone  due  to  its  base.  The  contact  of  C02  with  the  mucous  mem- 
brane of  the  stomach  not  only  excites  the  secretion  of  gastric  juice,  but  also  assists  in 
ridding  the  stomach  of  the  various  gases  present  through  fermentation  (Leube). 
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seems  to  differ  somewhat  according  to  whether  it  is  taken  on  an  empty 
stomach  or  during  digestion.  The  more  recent  experiments  of  Roberts 
and  others 1 with  artificial  digestive  mixtures  show  that  common  salt 
introduced  into  the  mixture  in  even  very  small  quantities  after  digestion 
has  begun,  has  a very  considerable  inhibitory  effect  on  this  process, 
and  with  0.5  per  cent,  (or  1 : 200)  this  retardation  is  so  great  as  to 
check  further  digestive  action.  This  would  appear  to  be  due  in  some 
way  not  comprehended  to  the  influence  of  sodium  chloride,  as  of  other 
salts  (the  action  of  which  we  can  more  easily  understand),  on  the 
gastric  juice  already  secreted,  rather  than  on  the.  mechanism  of  elabo- 
ration. In  this  connection  it  is  of  importance  to  note  a highly  signif- 
icant fact  pointed  out  by  SheriOm  Lea2  in  comparing  the  results  of 
artificial  digestion  and  of  normal  gastric  digestion,  as  it  mav  explain 
the  contradictory  conclusions  reached  by  clinical  and  laboratory  experi- 
menters in  this  field. 

Lea  points  out  that  the  conditions  under  which  the  two  processes 
occur  are  very  dissimilar.  In  natural  gastric  digestion,  in  addition  to 
fresh  secretion  of  gastric  juice  continually  being  produced,  constant 
movement  of  the  chyme  is  taking  place,  and  the  products  of  the  meta- 
morphosis of  the  ingesta  are  being  incessantly  removed.  Conditions, 
therefore,  are  very  favorable  for  rapid  absorption  of  a soluble  salt, 
such  as  sodium  chloride,  little  remaining  in  the  stomach  to  interfere 
with  the  digestive  process  unless  much  has  been  introduced ; so  that 
the  inhibition  of  digestion  that  occurs  in  the  test-tube  is  probably  not 
repeated  normally  in  the  stomach. 

The  local  effect  of  common  salt  in  small  amount  is  stimulating  to 
pepsin-hydrochloric-acid  formation  and  to  the  transformation  of  pepsin- 
ogen into  active  pepsin.  Systemically,  it  unquestionably  contributes 
to  the  formation  of  the  gastric  acid,3  the  production  of  the  latter  entirely 
ceasing  during  sodium  chloride  starvation,  as  Calm4  and  Voit 5 have 
shown. 

The  frequent  use  of  mild  saline  laxatives,  particularly  waters  con- 
taining sodium  chloride  and  bicarbonate,  besides  their  special  laxative 
salt  (preferably  sodium  sulphate),  is  of  distinct  service  in  synergizing 
the  effect  of  lavage  in  cleansing  the  stomach  of  mucus,  promoting  a 
healthy  condition  of  its  walls,  and  influencing  its  functions  generally 
for  good,  even  when  lavage  alone,  as  commonly  happens,  promotes 

1 Boas,  op.  cit.,  p.  261.  See  also  Roberts,  Digestion  and  Diet,  Pliila.,  1891,  p.  146,  ct 
seq. 

2 Journal  of  Physiology,  p.  226,  vol.  xi.,  1890. 

3 The  source  of  the  hydrochloric  acid  is  undoubtedly  the  sodium  chloride  of  the 
blood  and  lymph  (Landois  and  Stirling,  Physiology ). 

4 “ Die  Magenverdauung  im  Chlorhunger,”  Zeitschr.f.  Physiol.  Chan.,  Bd.  x.,  p.  522, 
et  seq.,  quoted  bv  Boas,  op.  cit.,  p.  261. 

5 Landois  and  Stirling,  loc.  cit. 
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regular  alvine  evacuations  through  its  stimulating  effect  on  gast.iic 
and  intestinal  peristole. 

Saline  laxatives  also  relieve  the  engorged  condition  of  the  mucous 
membrane  by  their  depletory  influence  on  the  portal  circulation. 
Carlsbad  waters  and  salts,1  which  consist  essentially  of  sodium  sul- 
phate, bicarbonate,  and  chloride,  are  of  special  value  if  not  employed 
too  continuously  or  in  too  great  quantities. 

Ewald  and  Sandberg’s2  recent  investigations  into  the  influence  of 
these  waters  on  the  gastric  functions  show  that  their  absorption  is  very 
rapid,  especially  when  ingested  warm  ; that  they  have  a much  greater 
stimulating  influence  on  the  stomach  than  simple  water,  decidedly 
augmenting  gastric  secretion,  the  hydrochloric  acid,  pepsin,  and  ren- 
net-ferment being  greatly  increased  after  a time;  and  that  this  influ- 
ence is  maintained  even  after  a five  or  six  weeks’  course  of  the 
waters. 

No  remedy  has  been  more  widely  used  than  silver  nitrate  in  chronic 
catarrhal  conditions  of  the  gastro-intestinal  tract.  The  extended  employ- 
ment of  this  salt  would  indicate  its  utility,  which  seems,  however,  founded 
on  no  defiuitelv  known  physiological  effect.  It  is  said  to  possess  seda- 
tive, astringent,  and  alterative  properties.  However  it  may  act  in 
promoting  a healthy  condition  of  the  mucosa  in  gastric  catarrh,  the  fact 
that  it  is  of  benefit  in  moderate  doses,  in  connection  with  the  use  of 
the  stomach-douche,  is  undoubted,  and  a lack  of  a clear  conception  of 


1 There  is  now  prepared  in  Carlsbad,  after  the  formula  of  Professor  Ludwig  of 
Vienna,  and  sold  in  this  country  through  the  Eisner  & Mendelson  Co.  of  JNew  York, 
Carlsbad  salts  in  powder  form,  representing  all  the  saline  ingredients  of  Carlsbad  water. 
It  is  termed  “ Natural  Carlsbad  Sprudel  Salt  in  powder  form.”  Its  formula  is : 


Lithium  bicarbonate 
Sodium  bicarbonate  . 
Sodium  sulphate  . . 
Sodium  chloride  . . 
Potassium  sulphate  . 


0.39  per  cent. 
35.95  “ 

42.03  “ 

18.16  “ 

3.25  “ 


Sodium  fluoride  ....  0.09  per  cent. 
Sodium  borate  ....  0.07  “ 

Silicic  acid  anhydride  . 0.03  “ 

Iron  oxide 0.01  “ 


This  powdered  Carlsbad  salt  is  infinitely  preferable  in  cases  of  gastric  catarrh  to  the 
crystallized  Sprudel  salt  prepared  after  Becher’s  formula,  which  is  also  largely  used. 
The  latter’s  chief  ingredient  is  sodium  sulphate,  it  containing  less  than  1 per  cent,  of 
common  salt  and  but  5 per  cent,  of  sodium  carbonate.  The  crystalline  salt  should 
be  used  in  those  cases  in  which  a cholagogue  and  purgative  action  only  are  desired. 
The  powdered  Sprudel  salt,  on  the  contrary,  quite  well  replaces  the  water.  According 
to  Jaworski,  who  has  elaborately  investigated  the  subject  ( Action , Therapeutic  Value , and 
Uses  of  Carlsbad  Sprudel  Salt  (powder  form),  translated  by  Toboldt,  P.  B.  Blakiston, 
Phila.),  this  salt  has  very  nearly  the  same  therapeutic  effect  on  the  stomach  as  the 
Carlsbad  water,  though  it  is  less  stimulating.  Jaworski  found  that  the  gastric  juice 
becomes  capable  of  peptonization  earlier,  and  that  the  stimulating  effect  on  secretion 
lasts  longer,  after  the  water  than  the  salt.  He  also  noted  that  while  warm  Carlsbad 
water  is  more  stimulating  to  the  gastric  function  than  cold,  the  contrary  is  the  case 
with  the  salt;  which  latter  should  therefore  be  administered  in  cold  solution  if  the 
object  is  to  stimulate  gastric  secretion  rather  than  intestinal  peristalsis. 

2 Central!)!  f.  med.  W menscli.,  1888,  p.  396. 
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its  effects  should  not  militate  against  its  employment  on  the  face  of  the 
clinical  evidence  in  its  favor.  It  is  of  far  more  utility  as  a sedative 
and  astringent  than  bismuth,  much  used  in  the  same  class  of  cases, 
and  should  be  administered  in  doses  of  £ to  £ grain  three  times  daily, 
combined  with  a small  quantity  of  belladonna  or  opium,  a half  hour 
or  more  before  meals,  when  gastralgia  or  deep-seated  tenderness,  indi- 
cating a pronounced  inflammatory  condition  of  the  stomach,  is  present. 
This  may  be  continued  for  a month  or  six  weeks,  and  after  an  inter- 
mission again  resorted  to  should  its  employment  seem  to  have  been  of 
benefit.1  Subacute  inflammatory  conditions  of  the  stomach  accompa- 
nying chronic  gastritis,  especially  that  of  drunkards,  in  which  the 
tongue  is  abnormally  red  and  the  papillae  prominent,  are  often  quickly 
relieved  by  zinc  oxide  in  3-  to  5-grain  doses,  or  a preparation  of  bis- 
muth, the  subnitrate  or  carbonate,  in  doses  of  5 to  20  or  more  grains. 
These  may  be  administered  alone  or  in  combination  with  dilute  hydro- 
cyanic acid,  or  with  morphine  if  decided  epigastric  tenderness  exists. 
They  should,  of  course,  be  taken  on  the  empty  stomach. 

In  addition  to  the  steady  employment  of  lavage,  or  the  use  of  large 
draughts  of  the  saline  waters  on  an  empty  stomach  half  an  hour  to  an 
hour  before  meals,  once  or  twice  daily,  as  a cleanser  of  the  mucous  mem- 
brane and  as  a stimulant  to  the  secretory  activity  of  the  stomach,  other 
agents  exerting  an  influence  for  good  in  the  latter  direction  also  deserve 
special  notice.  The  chief  of  these  is  hydrochloric  acid,  the  use  of 
which  serves  a triple  purpose  in  chronic  gastritis.  It  stimulates  the 
formation  of  pepsin,  and  perhaps  its  own  secretion  : it  acts  as  a 
digestant  when  its  secretion  is  diminished,  and  as  an  antizymotic, 
inhibiting  fermentative  processes  which  constantly  occur  in  the  stom- 
ach in  this  disease  through  lack  of  formation  of  hydrochloric  acid  and 
because  of  diminished  peristole.  As  a stimulator  of  glandular  activity 
hydrochloric  acid  takes  high  rank.  It  is,  however,  indicated  for  this 
purpose  only  in  cases  in  which  complete  atrophy  of  the  tubules  does 
not  exist,  when  free  hydrochloric  acid  is  still  secreted,  even  if  only  in 
traces,  as  is  shown  by  the  digestive  test  outside  the  body.  Should  the 
gastric  filtrate  alone,  or  with  the  addition  of  hydrochloric  acid,  digest 
egg-albumin  or  blood-fibrin,  and  if  the  lab-test  is  positive,  hydrochloric 
acid  may  be  employed  with  benefit.2  Under  its  use,  especially  when 

1 A word  of  warning  is  here  necessary  regarding  the  dose  of  silver  nitrate  fre- 
quently advised.  The  use  of  a grain  three  times  daily,  the  maximum  given  in  many 
textbooks,  is  not  unattended  with  danger,  and  should  not  be  prescribed  except,  perhaps, 
in  gastric  ulcer,  where  the  benefit  anticipated  from  its  employment  for  a short  time 
seems  greater  than  the  risk  encountered  from  the  use  of  a dose  so  large.  Apart  from 
the  danger  of  argyria  from  its  continued  use,  neuritis  and  kidney  degeneration  may 
occur.  Gowers  {Diseases  of  the  Nervous  System,  p.  321, 18S8)  states  that  a grain  a day 
has  been  said  to  cause  fatal  kidney  disease,  and  he  has  seen  a case  in  which  a much 
smaller  dose,  taken  daily  for  nine  months,  caused  albuminuria. 

2 Boas,  op.  cit.,  p.  249. 
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combined  with  common  salt,  secretion  of  a more  active  gastric  juice 
occurs  spontaneously.1  Its  mode  of  administration  will  be  discussed 
under  that  of  Artificial  Digestauts. 

The  employment  of  some  of  the  so-called  stomachics,  though  of  less 
• utility  in  chronic  gastric  catarrh  than  the  secretory  stimulants  already 
mentioned,  deserves  attention.  The  chief  of  these  is  certain  of  the 
bitters,  the  influence  of  which,  however,  on  the  secretory  process  in 
gastritis  is  less  beneficial  than  in  functional  (nervous)  atony  of  the 
stomach. 

When,  however,  a subin flammatory  condition  is  present,  as  in  slight 
cases  of  gastritis  or  in  the  more  severe  forms  of  mucous  catarrh  ame- 
liorated by  careful  diet  and  lavage,  in  which  the  tongue  has  lost  its 
angry  appearance,  and  it  would  seem  that  a mild  stimulant  is  all  that 
is  necessary  to  provoke  healthy  glandular  activity,  the  bitters,  such  as 
nux  vomica,  quassia,  calumba,  condurango,  and  gentian,  may  be  of 
great  utility.  But  for  the  purpose  of  stimulating  secretion  they 
should  be  administered,  unlike  hydrochloric  acid,  before  and  not  after 
meals.  Though  their  mode  of  action  is  somewhat  doubtful,  their  effect 
in  suitable  cases  is  very  certain.  In  the  mouth  they  increase  salivary 
secretion,  and  thus  aid  starch  digestion.  In  the  stomach  in  small  doses 
the  slight  irritation  they  cause  may  be  interpreted  as  appetite.2  As 
suggested  by  Brunton,  when  appetite  is  thus  induced  putrefactive  pro- 
cesses which  might  otherwise  occur  in  the  stomach,  and  that  languor 
and  discomfort  which  accompany  impaired  digestion,  are  diminished. 
The  effects  of  bitters  are  probably  due  entirely  to  the  promotion  of 
a better  secretion  of  gastric  juice.  The  most  recent  investigation  into 
the  influence  of  bitters  on  the  stomach  during  digestion  is  that  of 
Reichmann,3  who  examined  into  their  direct  influence  on  the  secre- 
tion of  the  fasting  stomach,  on  their  effect  subsequent  to  their  disap- 
pearance from  the  stomach,  their  action  when  employed  for  some  time, 
and  the  influence  exerted  on  the  duration  of  digestion.  He  found  that 
though  the  secretion  immediately  produced  during  fasting  by  bitters 
was  less  in  amount  than  that  induced  by  distilled  water  (its  digestive 

1 Boas,  op.  cit.  According  to  this  author  (p.  249),  who  doubts  the  generally- 
accepted  notion  as  to  the  utility  of  hydrochloric  acid  as  an  artificial  digestant  in 
cases  in  which  its  secretion  is  much  diminished  or  entirely  absent,  the  administration 
of  hydrochloric  acid  is  useless  except  as  an  antifermentative,  and  it  should  not  be 
employed  if  the  digestant  test  for  pepsin  and  lab-ferment,  reinforced  by  hydrochloric 
acid,  results  negatively. 

2 Brunton  (op.  cit.,  p.  144)  suggests  that  appetite  is  only  an  expression  of  mild  uneasi- 
ness on  the  part  of  the  stomach.  The  latter  not  being  able  to  distinguish  sensations, 
as  does  the  mouth,  when  very  slightly  stimulated  develops  appetite.  Thus,  quassia, 
which  causes  a bitter  taste,  and  minute  doses  of  tartar  emetic  and  arsenic,  which  would 
produce  congestion  if  they  remained  in  the  mouth  as  they  do  in  the  stomach,  all  cause 
appetite.  They  probably  do  this  by  exciting  a slight  amount  of  hypenvmia. 

3 Centralbl.  /.  vied.  Wissensch.,  p.  618,  1888. 
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power  being  slight  with  hydrochloric  acid  diminished  or  absent),  after 
the  disappearance  of  the  bitter  from  the  stomach  the  secretion  was 
greatly  augmented,  the  quantity  of  hydrochloric  acid  and  the  digestive 
power  much  increased.  He  also  found  that  during  digestion  in  a 
healthy  stomach  bitters  diminished  digestive  activity ; that  in  lessened 
secretion  and  in  hypersecretion  acidity  was  increased,  but  in  anacidity  no 
effect  was  produced ; and  that  no  ill  resulted  from  the  prolonged  use  of 
bitters  in  healthy  or  diseased  stomachs.  These  experiments  confirm  a fact 
already  established  empirically,  that  bitters  are  of  most  benefit  where 
digestion  is  imperfect  through  diminished  production  of  gastric  juice, 
and  that  they  should  be  administered  before  (preferably  at  least  half 
an  hour)  and  not  after  meals.  Nux  vomica  is  probably  the  most  use- 
ful of  the  bitters,  it  having  a special  stimulating  action  on  the  nerve- 
centres  by  which  the  co-ordination  of  the  digestive  process  is  rendered 
more  perfect.1  It  may  be  given  in  the  form  of  tincture  in  doses  of 
from  5 to  20  drops.  When  Carlsbad  or  other  saline  water  is  taken 
once  or  twice  daily  before  meals,  the  tincture  of  nux  vomica  or  other 
bitters  employed  may  be  added  to  the  water,  the  action  of  which 
will  thus  be  svnergized.  The  tincture  of  nux  vomica  or  one  of  the 
bitter  infusions,  such  as  quassia  or  calumba — these  latter  in  doses  of 
^ to  1 fluidounce — may  be  prescribed  in  combination  with  10  or  more 
grains  of  sodium  bicarbonate,  to  be  taken  in  hot  water  half  an  hour 
before  meals.  This  the  writer  frequently  uses  with  the  best  effect. 
Cannabis  indica,  in  doses  of  5 to  10  minims  of  the  tincture  and  £ to  \ 
grain  of  the  extract,  has  recently  been  highly  extolled  in  gastric  disor- 
ders in  cases  in  which  acids  and  nux  vomica  seemed  inefficient.  The 
alkaloid  strychnine,  or  preferably  its  more  soluble  sulphate,  is  often 
of  greater  value  than  nux  vomica,  especially  in  the  gastric  catarrh  of 
drunkards.  It  may  be  given  in  doses  of  to  of  a grain,  after 
meals,  in  combination  with  hydrochloric  acid,  or  before  meals  in  pill 
form,  or,  when  an  alkali  is  not  taken,  dissolved  in  dilute  hydrochloric 
or  nitro-hydrochloric  acid. 

Condurango,  belladonna,  and  ipecac  are  also  useful  as  stomachics. 
With  the  former,  which  Ewald  employs  in  combination  with  dilute 
hydrochloric  acid,  the  writer  has  had  no  experience.  The  effect  of 
belladonna  as  a peristaltic  stimulant  is  unfortunately  counterbalanced 
by  its  influence  in  diminishing  secretion  ; hence,  according  to  the  writer’s 
opinion,  it  had  better  not  be  resorted  to  save  in  small  doses,  united  with 
laxatives,  at  bed-time.  Ipecac,  as  a laxative,  is  efficient  also  as  a sto- 
machic, combined  with  aloes  or  other  purgatives,  in  pill  form  and 
administered  after  meals. 

Of  orexin  muriate,  a benzyl  derivative,  proposed  by  Penzoldt 2 as  a 
promoter  of  gastric  secretion  and  of  appetite,  of  which  at  first  so  much 

1 Brnnton,  op.  cit.,  p.  68.  2 Therapeul.  Monatshef.,  p.  59,  1890. 
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was  expected  because  of  Munter’s  and  Penzoldt’s  investigation,1  little 
more  need  be  said  than  that  the  results  of  its  earlier  use  have  not  been 
confirmed  by  later  experiments,  and  that  if  it  be  thought  worthy  of  trial 
it  should  preferably  be  exhibited  in  wafer,  paper,  or  gelatin  capsules, 
since  pills  made  of  it  do  not  readily  undergo  solution  in  the  stomach. 
The  dose  as  employed  by  Penzoldt  was  from  5 to  7 grains  once  to  twice 
daily.  A burning  sensation  in  the  oesophagus  and  occasional  vomiting 
were  observed  after  its  ingestion,  to  avoid  which  Penzoldt  recommends 
that  a large  cup  of  beef-tea  be  taken  along  with  it. 

Alcohol,  or  beverages  containing  it,  so  useful  as  a stomachic  in  con- 
ditions of  simple  atony  of  the  mucous  membrane,  is  harmful  in  gastritis, 
and  if  employed  at  all  should  be  only  in  the  form  of  a light  wine. 
In  drunkards’  catarrh  it  is  sometimes  difficult  to  withhold  stimulants, 
the  cause  of  the  gastritis.  These  subjects  are  often  unable  to  take  the 
morning  meal  until  a small  quantity  of  spirits  has  been  imbibed,  which 
not  only  assuages  nausea,  but  enables  them  to  take,  retain,  and  digest 
food  when  they  otherwise  could  not.  In  these,  morning  lavage  to 
remove  stomach-mucus,  or  a tumbler  of  warm  solution  of  Carlsbad 
salts,  the  former  succeeded  by  the  latter,  which  may  contain  10  or  20 
drops  of  tincture  of  mix  vomica,  will  often  be  found  to  remove  the 
craving  for  alcohol  and  disgust  for  food,  the  latter  of  which,  unless 
predigested,  should  be  succeeded  by  dilute  hydrochloric  acid. 

Douching  and  massage  of  the  stomach  are  recommended  as  secre- 
tory exciters.  They  are  of  more  value  in  cases  of  decided  muscular 
atony  as  stimulators  of  peristole,  and  will  be  considered  in  the  treat- 
ment of  Atonic  Dilatation.  That  the  intraventricular  application  of 
both  faradic  and  galvanic  electricity  has  the  power  not  only  to  increase 
gastric  motility,  but  also  to  excite  secretory  activity  in  both  normal  and 
diseased  stomachs,  there  is  no  doubt,  though  its  exact  value  as  a cura- 
tive in  gastric  diseases  is  still  sub  judice , experimentation  with  the  direct 
application  in  these  being  of  comparatively  recent  date,  and  not  yet  ex- 
tensive enough  to  permit  of  generalization  of  results.  Most  perhaps  may 
be  expected  from  electricity  in  cases  of  diminished  secretion  due  to  sim- 
ple or  nervous  atony,  and  least  in  cases  in  which  a marked  inflammatory 
element  exists  or  where  decided  atrophy  of  the  tubules  has  occurred. 

Though  the  ability  of  both  currents  to  increase  secretory  activity 
has  been  established  by  experimentation,  faradism  has  been  more 
resorted  to  than  galvanism  ; and,  curiously,  good  results  have  been 
obtained  with  the  same  current  similarly  applied  in  antithetical  cases 
of  gastric  disorder,  those  with  hyper-  as  well  as  subacidity  yielding  to 
its  employment.  Stockton2  is  inclined  to  seek  for  an  explanation  of 

1 The  former  of  whom  noted  the  appearance  of  free  IICl  in  the  gastric  secretion  in 
from  a half  hour  to  one  hour  earlier  after  its  use  than  when  it  was  not  employed. 

2 “ Results  of  Gastric  Faradization,”  Amer.  Journ.  Med.  Sciences,  July,  1890. 
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this  through  the  beneficial  influence  of  electricity  upon  innervation, 
a disorder  of  which,  he  believes,  underlies  both  classes  of  ailments. 
Einhorn,1  who  has  recently  reviewed  the  literature  of  electricity  in  dis- 
eases of  the  stomach,  in  describing  an  excellent  electrode  which  he  has 
devised  for  its  application — much  more  convenient  than  any  before  con- 
structed— after  citing  three  cases  (normal)  in  which,  fasting,  a few  min- 
utes’ intraventricular  application  of  faradism  decidedly  increased  acidity, 
inducing  a response  to  Giinzberg’s  test,  which  previously  could  not  be 
obtained,2  reports  markedly  beneficial  subjective  and  objective  results 
(the  latter  shown  by  chemical  tests)  in  chronic  catarrh  of  the  stomach. 
In  two  aggravated  cases  in  which  free  hydrochloric  acid  could  never  be 
found  after  the  test-meal,  it  could  be  detected  after  the  stomach  had  been 
faradized  internally  for  ten  minutes.  In  view  of  these  results,  which  are 
but  a confirmation  of  those  obtained  by  others,3  it  would  appear  that  there 
is  much  to  expect  from  the  direct  application  of  electricity  in  diseases  at- 
tended with  secretory  inactivity,  and  its  usefulness  seems  equally  happily 
exerted  on  the  absorbent  and  motor  functions,  both  of  which  are  more 
or  less  affected  in  gastritis.  Theoretically,  for  reasons  which  lack  of 
space  forbids  us  to  detail,  galvanism,  with  the  anode  in  the  stomach  and 
the  cathode  externally,  should  be  preferred  when  it  is  desired  to  stimu- 
late secretion  and  absorption  ; and  faradism,  when  it  is  desired  to  excite 
the  gastric  peristole.  However,  it  would  appear  in  practice  that  more 
striking  results  have  been  obtained  in  all  the  directions  with  farad- 
ism, the  use  of  which,  therefore,  the  writer  would  recommend  in  all 
cases  of  gastritis  not  yielding  to  simple  remedies,  in  which  there  is 
a decided  and  persistent  diminution  in  the  formation  of  hydrochloric 
acid. 

The  lack  of  a convenient  electrode  for  direct  electrization  has  caused 
this  method  of  application  until  quite  recently  to  be  but  little  resorted 

1 Medical  Record,  May  9, 1891. 

2 His  method  in  these  was  first  to  ascertain  the  condition  of  the  stomach  fasting, 
testing  the  removed  contents,  if  any,  for  free  hydrochloric  acid : 1 00  ccm.  of  water  and 
the  electrode  were  then  introduced  and  permitted  to  remain  for  ten  minutes,  no  current 
passing.  The  electrode  and  the  stomach-contents  were  then  withdrawn,  and  the  total 
acidity  of  the  latter  and  its  response  to  hydrochloric  acid  by  Giinzberg’s  and  other  tests 
noted.  Tim  electrode  and  100  ccm.  of  water  were  again  introduced,  the  current  closed 
by  the  subject  grasping  the  second  electrode  in  the  hand,  and  a mild  faradic  appli- 
cation made  for  ten  minutes.  The  stomach-contents  were  then  re-examined,  with  the 
result  above  cited. 

3 The  writer  has  not  yet  employed  the  intragastric  application  of  electricity  with 
sufficient  frequency  in  any  one  class  of  cases  to  form  more  than  an  approximate  idea 
as  to  its  utility.  He  may,  however,  state  that  the  results  obtained  are  favorable  as  to 
its  use  in  cases  characterized  by  lessened  secretory  and  motor  activity.  He  has  recently 
used  entirely  the  Einhorn  electrode  made  for  him  by  Otto  Flemming  of  Philadelphia. 
This  is  unquestionably  more  convenient  than  that  of  Bardet  or  any  modification 
of  the  latter,  such  as  Stockton’s.  Einhorn’s  electrode  is  manufactured  in  New  York 
City  by  Messrs.  John  Keynders  & Co. 
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to,  and  forced  Ziemssen 1 to  abandon  it  after  a trial  as  too  straining  and 
exhausting,  he  having  used  an  electrode  introduced  through  the  stom- 
ach-tube. However  much  the  precutaneous  applications  may  influence 
gastric  peristalsis,  electricity  thus  used  can  be  of  only  the  slightest  service 
as  a secretory  excitant,  especially  faradism,  the  penetrative  power  ot 
which  is  almost  nil. 

The  electrode  devised  by  Einhorn,  which  is  as  easy  of  application 
as  it  is  of  ingenious  construction,  removes  the  objectionable  feature  of 
its  predecessors,  that  of  having  to  retain  in  the  throat  during  the  whole 
time  of  the  electrical  session  a thick  tube,  the  sensation  of  which, 
except  to  those  accustomed  to  the  use  of  the  tube  for  lavage,  is  so 
highly  unpleasant  as  to  cause  a desire  to  forego  its  application.  Ein- 
liorn’s  electrode  consists  of  a small  hard-rubber,  numerously  perforated, 
oval  capsule,  joined  near  its  centre  by  a screw-thread,  by  which  it  may 
be  separated,  containing  in  its  interior  a small  metallic  button,  about 
which  absorbent  cotton  is  placed  to  prevent  the  stomach-walls  coming 
in  contact  with  the  button  through  the  perforations.  The  capsule  is 
united  to  a fine  rubber  tube  (1  mm.  in  diameter),  through  which  a very 
fine,  soft  conducting  wire  runs,  connecting  the  electrode  with  the  bat- 
tery. The  mode  of  application  of  this  electrode  is  similar  to  that  of 
those  applied  through  the  stomach-tube.  A half  pint  to  a pint  of 
warm  water,  simple  or  saline,  is  ingested  fasting,  preferably  half  an 
hour  or  an  hour  before  a meal,  and  the  electrode  swallowed.  The 
latter  is  readily  accomplished  by  placing  the  electrode  on  the  root  of  the 
tongue  and  taking  a draught  of  water.  The  electrode  is  washed  into  the 
pharynx  and  more  water  drunk  ; it  then  readily  slips  into  the  stomach. 
The  rubber  tube  should  contain  a distinguishing  mark  at  a distance  ot 
about  40  cm.  from  the  capsule,  that  it  may  be  known  when  the  latter 
has  reached  the  stomach.  The  indifferent  large  electrode  is  placed  on 
the  back  to  the  left  of  the  seventh  dorsal  vertebra  or  in  front  at  the  epi- 
gastrium, or  held  in  the  hand,  and  the  current  turned  on  and  slowly 
increased  until  it  is  slightly  felt.  Subsequent  to  the  application  the 
electrode  is  readily  removed  by  drawing  gently  at  the  rubber  cord.  If 
resistance  is  felt  at  the  introitus  oesophagi,  the  patient  is  directed  to 
swallow  ; the  electrode  is  then  liberated,  and  is  easily  withdrawn  with- 
out force  being  applied.  Before  this  the  current  should  have  been 
gradually  diminished,  shocks  being  avoided.  If  galvanism  is  used  the 
current  should  be  controlled  by  a rheostat.  The  duration  of  the  sitting 
should  be  about  ten  minutes  and  the  applications  made  daily. 

When  our  object  is  secretory  rather  than  motor  stimulation,  con- 
siderable strength  of  current  should  not  be  used,  lest  by  over-stimu- 
lation we  defeat  the  end  in  view.  The  stomach  containing  considerable 
fluid  during  the  application,  the  current  is  diffused  throughout  its  sur- 

1 Quoted  by  Einhorn,  loc.  cil. 
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face,  and  comes  into  contact  with  all  parts  at  and  below  the  level  of 
the  fluid.  When  it  is  especially  desired  to  affect  secretion,  the  writer 
makes  the  application  with  the  patient  recumbent,  alternately  supine 
and  prone,  that  the  cardiac  portion,  in  which  the  chief  secreting 
structure  resides,  may  particularly  come  under  the  current  influence. 

It  is  perhaps  needless  to  urge  that  the  diet  can  scarcely  be  too 
carefully  regulated  in  gastritis.  The  secretory  glands  are  always 
affected,  and  in  pronounced  cases  their  function  is  profoundly  dis- 
turbed, while  the  absorbent  and  motor  powers  are  likewise  deranged, 
as  has  already  been  stated.  Stomach  digestion,  in  any  save  "the 
mildest  cases,  cannot  be  efficiently  performed  except  with  artificial 
aid,  and  with  this  rendered,  as  it  always  should  be  to  preserve 
adequate  bodily  nutrition,  the  food  must  still  be  of  the  simplest  and 
most  digestible  character.  When  digestion  is  much  disordered  and 
nutrition  fails,  the  patient  not  responding  well  to  a regulated  general 
diet,  milk  may  be  tried  exclusively  for  a short  time,  should  it  agree,  in 
order  to  place  the  inflamed  organ  in  a state  of  as  complete  rest  as  pos- 
sible. It  cannot,  however,  form  the  sole  food  for  any  length  of  time 
without  nutrition  suffering,  for,  as  Ewald 1 intimates,  a purely  milk  diet 
is  equivalent  to  slow  starvation.  It  is  only  indicated  for  short  periods 
when  subacute  catarrhal  conditions  complicate  the  chronic  inflammation. 
It  should  be  given  skimmed,  warmed,  and  with  an  alkali  added  to  assist 
in  its  digestion — sodium  bicarbonate  preferably  to  lime-water,  since  the 
latter  is  but  feebly  antacid.  Roberts  recommends  the  addition  to  each 
glass  of  a powder  consisting  of  10  grains  each  of  sodium  bicarbonate 
and  common  salt,  and  5 grains  of  light  magnesia,  and  also  suggests 
that  one-third  hot  water  added  to  plain  milk  will  aid  in  its  diges- 
tion. In  the  gastric  catarrh  of  alcoholics,  when  thirst  is  excessive, 
he  has  seen  excellent  results  from  the  use  of  equal  parts  of  milk  and 
Apollinaris  water.  Constipation  accompanying  milk  diet  is  readily 
relieved  by  use  of  Carlsbad  (or  similar)  salts.  Peptonized  milk  or 
peptonized  milk-gruel  may  replace  milk  should  the  latter  prepared  as 
indicated  not  agree.  Other  peptonized  foods  are  also  necessary  for 
short  periods  to  relieve  the  overtaxed  organ,  or  for  more  lengthened 
ones  in  conditions  of  atrophy  of  the  gastric  tubules,  when  the  adminis- 
tration of  the  digestive  ferments  will  not  render  the  simplest  aliment 
well  borne.  Of  the  peptonized  preparations,  those  of  beef  are  especially 
indicated  in  advanced  mucous  catarrh  and  in  atrophy,  owing  to  the 
prolonged  imperfect  digestion  of  albuminoids  tending  to  result  in 
nutritional  changes  which  may  lead  to  the  development  of  tuberculosis 
or  of  fatal  anaemias.  The  best  preparation  of  peptonized  beef,  and  one 
which  the  writer  has  recently  used  largely  in  various  combinations,  since 
it  incomparably  outranks  all  in  nutritive  value,  is  that  sold  under  the 

1 Op.  cit.,  303. 
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name  of  “ Mosquerajs  beef-meal.”  This  preparation  consists  ol  lean  beef 
digested  while  fresh  with  the  juice  of  the  pineapple  until  most  of  the 
proteid  tissue  is  transformed  into  proteoses  and  peptones,  and  then.de- 
siccated.  Ninety  per  cent,  of  this  beef-meal  is  nutriment,  of  which  77 
per  cent,  is  albuminoid  matter  and  13  per  cent,  fat,1  according  to  the 
analysis  of  Chittenden.  Of  the  77  per  cent,  of  albuminoid  matter, 
29.43  per  cent,  is  in  the  form  of  soluble  digestive  products,  albumoses, 
and  peptones,  ready  for  immediate  assimilation.  Chittenden  believes 
that  the  insoluble  albuminoid  matter  (48  per  cent.)  is,  through  the  action 
of  the  digestant,  so  disintegrated  that  it  is  apparently  more  readily  soluble 
in  the  natural  digestive  juices  and  more  available  for  nutritive  purposes 
than  ordinary  muscle-tissue,  although  it  has  not  been  converted  into  pro- 
teoses or  peptones.  This  preparation,  which  is  unparalleled  as  a nutri- 
ent, is  without  the  disagreeable  smell  or  taste  attached  to  peptones 
digested  with  pepsin  or  trypsin.  Though  quite  insipid  in  its  plain 
state,  it  can  be  made  palatable  enough  by  flavoring  with  salt  or,  pref- 
erably, by  combining  it  with  other  foods,  especially  with  pleasant-tasted 
meat-soups  or  broths.  The  writer  is  now  using  largely  a very  agree- 
able, tasteful  mixture  of  it  with  equal  parts  of  sugar  and  cacao.  This 
should  be  taken  with  hot  milk,  and  makes  a palatable  and  nutritious 
beverage.  The  soluble  digested  portions  of  beef-meal,  evaporated  to  a 
pasty  consistence,  are  also  prepared  separately  under  the  name  of 
“ Mosquera’s  beef-jelly.”  This  has  the  appearance  of  an  ordinary 
beef-extract,  has  an  agreeable  odor  and  a pleasaut  flavor,  and  when 
added  to  boiling  water  makes  a clear  bouillon  infinitely  more  nutritious 
than  any  ordinary  extract  of  beef.  Beef-jelly  is  to  be  preferred  to  the 
uncombined  meal,  as  it  is  much  easier  taken  and  better  borne  by  the 
stomach;  patients,  too,  are  less  apt  to  weary  of  it.  It,  like  the  meal, 
may  be  added  to  ordinary  consomme,  chicken,  or  mutton  broth.  The 
yelk  of  an  egg,  made  into  a paste  with  a teaspoonful  of  the  jelly  and 
dissolved  in  a cup  of  boiling  water,  increases  its  nutritiousness  and 
palatability. 

But  patients  soon  tire  of  artificially  digested  foods,  and,  however 
well  they  may  be  borne  at  first  and  how  much  relished,  the  palate 
and  stomach  are  soon  apt  to  weary  of  them  and  rebel.  They  are 
only  constantly  indicated  in  advanced  mucous  catarrh  and  atrophy, 
when  hydrochloric  acid  and  pepsin  are  persistently  absent  from  the 
gastric  secretion.  They  should  then  be  frequently  varied,  and  perhaps 
occasionally  alternated  with  very  easily  digested  albuminoid  aliment, 
given  along  with  pancreatin  and  sodium  bicarbonate.  When  more 
solid  food  is  indicated,  it  must  be,  of  course,  most  thoroughly  masti- 

1 A detailed  description  of  this  preparation,  and  an  analysis  of  comparative  values 
of  this  and  other  beef-products,  are  made  the  subject  of  an  interesting  paper  by  Chit- 
tenden in  the  Medical  News,  June  27,  1891. 
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cated  and  insalivated  to  aid  the  saccharification  of  any  starch  present 
to  furnish  a stimulant  to  gastric  secretion  through  the  act  of  mastica- 
tion and  the  influence  of  swallow-saliva,  and  finally  to  so  prepare  the 
bolus  that  the  work  of  solution  in  the  stomach  will  be  at  a minimum. 
Much  food  should  not  be  eaten  at  one  time,  and  if  digestion  is  much 
delayed  a sufficient  interval  must  elapse  between  meals  to  permit  the 
stomach  to  empty  itself.  When  solid  food  can  be  taken,  albuminoids 
are  preferable  to  carbohydrates,  since,  though  perhaps  less  easily  dis- 
posed of  without  artificial  digestants,  they  arc  less  apt  to  cause  fer- 
mentative changes  than  a farinaceous  dietary,  so  largely  composed  as 
it  is  of  starches  and  sugar,  which  readily  undergo  decomposition  in  the 
stomach,  with  the  production  of  irritating  organic  acids.  Eggs,  soft- 
boiled,  their  albumin  becoming  opaque,  though  remaining  semifluid; 
short-fibred,  tender  meat  free  from  fat;  boiled  mutton  or  roasted  ten- 
der beef ; broiled  tenderloin  of  steak, — may  be  permitted,  provided  they 
are  digested  without  discomfort  with  the  assistance  of  hydrochloric 
acid,  and,  if  necessary,  pepsin.  Meat  should  not  be  prepared  for  the 
table  until  rigor  mortis  has  passed  off,  it  then  being  more  tender  and 
digestible.  Leube  admits  into  the  dietary  fish  and  boiled  veal  free 
from  fat.  The  tender  part  of  oysters  raw  or  lightly  broiled  or  panned 
may  be  taken,  as  may  also  well-made  stale  white  bread,  fresh  young 
peas,  carrots,  asparagus,  and  occasionally  rice  well  boiled,  and  a small 
part  of  very  mealy  potato.  In  mild  cases  of  gastritis,  in  which  fer- 
mentative processes  do  not  readily  occur,  uncooked,  and  especially 
cooked,  fats  are  wholly  inadmissible,  since  they  mechanically  delay 
gasti’ic  digestion  by  impeding  penetration  of  the  gastric  juice,  form- 
ing a coating  about  otherwise  soluble  ingesta,  and  increase  the  un- 
healthy condition  of  the  mucous  membrane  by  the  irritating  influence 
of  fatty  acids  developed  from  them.  The  only  exception  that  can  be 
made  is  butter  in  small  quantity  spread  very  lightly  upon  bread,  and 
occasionally,  when  it  seems  to  agree,  a little  cream  used  as  a sauce. 

Condiments,  except  salt,  are  to  be  avoided.  Broths  or  soups  made 
from  meat-extracts,  and  beef-tea,  must  be  partaken  of  sparingly,  if  at 
all,  at  the  time  other  food  is  eaten,  because  of  the  neutralizing  effect  of 
the  salts  they  contain  on  the  gastric  acid,  thus  impeding  digestion  very 
decidedly.1  They  may,  however,  be  taken  with  benefit  in  small  quan- 
tity at  the  beginning  of  a meal,  before  other  food  is  eaten,  for  then  the 
hot  solution  would  be  most  readily  absorbed  from  the  mucous  mem- 
brane, in  passing  through  which  stimulation  of  its  secretory  and  mus- 
cular activity  could  occur,  resulting  in  increased  vigor  of  digestion. 

1 Tea  lias  a powerful  inhibitory  effect  on  starch  digestion,  which  may  be  overcome 
somewhat  by  its  being  taken  weak,  used  sparingly,  and  only  after  a meal ; it  is  ren- 
dered entirely  harmless  by  the  addition  of  a pinch  of  sodium  bicarbonate  to  the  teapot 
on  making  the  infusion— about  2 per  cent.  (Roberts,  op.  cit.,  p.  123). 
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In  this  connection  it  may  be  mentioned  that  Schiff 1 supposes  that  sub- 
stances which  he  styles  pcptogens — meat  extracts  (or  soup),  solutions 
of  dextrin,  infusion  of  green  peas,  bread  (which  contains  dextrin), 
gelatin,  and  peptone — when  taken  on  the  fasting  stomach  and  after 
being  absorbed  into  the  blood  possess  the  power  of  stimulating  the 
secretions  of  gastric  juice,  and  that  this  effect  is  also  produced  by 
them  when  ingested  into  the  blood,  cellular  tissue,  or  rectum.  Cold 
drinks  should  be  avoided,  all  fluids  being  taken,  as  suggested  by 
Ewald,  with  the  “edge  off.”  If  tea  and  coffee  are  used,  they  must  be 
drunk  very  weak  and  without  cream  or  sugar,  and  after  rather  than 
with  the  meal.2  To  assist  the  digestion  of  unpeptonized  albuminoid 
aliment,  hydrochloric  acid  should  be  given  when  the  former  causes  the 
slightest  discomfort,  unless  complete  atrophy  of  the  gastric  tubules  is 
suspected,  shown  by  entire  and  persistent  absence  of  pepsin-hydrochloric 
acid  and  rennet-ferment  in  a person  in  whom  nervous  anacidity  can  be 
excluded.3  In  complete  gastric  atrophy  it  is  useless,  of  course,  to  attempt 
to  arouse  to  activity  tubules  the  secretory  function  of  which  is  perma- 
nently abolished : hydrochloric  acid  then  is  not  indicated,  since  the 
benefit  arising  from  its  use  as  a supposed  digestant  seems  to  be  as 
much  due  to  its  power  to  stimulate  the  transformation  of  pepsinogen 
into  active  pepsin  as  to  act  as  a synergist  to  pepsin  acid  already 
formed. 

As  Boas4  points  out,  an  amount  of  this  acid  so  great  as  to  be 
impracticable  of  administration  would  be  required  as  a digestant  in 
case  of  its  entire  absence,  because  the  greater  portion  would  disappear 
in  forming  combinations  with  the  albuminoids  and  salts  present  in  the 
food,  sufficient  not  remaining  to  appear  as  free  acid.  Boas  therefore 
regards  hydrochloric  acid  indicated,  except  as  an  antizymotic,  only 
when  the  stomach-contents  alone  or  on  the  addition  of  hydrochloric 
acid  digest  egg-albumin  or  fibrin  energetically,  and  if  a response 
occurs  to  the  lab-zymogen  test.  If  the  digestion-test  results  nega- 
tively or  weakly,  and  if  the  test  for  lab-zymogen  shows  much  diminu- 
tion, Boas  uses  hydrochloric  acid  merely  as  an  antifermentative,  his 
idea  being  that  sufficient  cannot  be  administered  when  its  secretion 
is  suppressed,  or  even  much  diminished,  to  be  of  practical  benefit  as 
a digestant.  With  the  latter  supposition  the  writer  cannot  agree, 

1 Lemons  sur  le  Physiologie  de  la  Digestion,  Paris,  1867,  vol.  ii. 

2 The  caution  is  again  necessary  that  we  cannot  rely  alone  on  the  negative  response 
to  Giinzberg’s  and  Boas’s  tests  as  to  the  absence  of  hydrochloric  acid.  The  CaC03  test 
should  be  applied. 

3 The  utmost  caution  is  necessary  in  differentiating  these  two  affections,  the  prog- 
noses of  which  differ  so  widely.  In  the  absence  of  other  subjective  symptoms  leading 
to  a separation,  it  is  only  the  prolonged  (for  months)  and  persistent  absence  of  hydro- 
chloric acid  which  justifies  the  diagnosis  of  atrophy. 

4 Op.  cit.,  p.  249. 
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believing  that  when  complete  atrophy  does  not  exist  and  secretion 
of  pepsin  and  acid  occurs,  yet  not  enough  of  the  latter  to  render  the 
pepsin  active,  the  timely  administration  of  hydrochloric  acid  in  full 
doses,  20  minims  of  the  dilute  acid  largely  diluted,  and  repeated  at 
intervals  of  twenty  minutes  to  half  an  hour  until  one  or  two  drachms 
have  been  taken,  will  not  only  satisfy  the  yet  uncombined  albuminoids 
and  salts  present  in  the  food,  but  will  leave  sufficient  free  acid  for  effi- 
cient digestion. 

The  indications  for  hydrochloric  acid  in  chronic  gastritis  may  be 
thus  briefly  formulated  : It  should  be  employed  in  all  cases  in  which 
digestible  albuminoid  food  causes  discomfort,  and  in  which  the  result 
of  the  chemical  tests  shows  evidence  of  some  secretory  activity  on  the 
part  of  the  tubules.  It  is  preferably  administered  in  doses  of  from 
10  to  30  drops  of  the  official  dilute  acid,  to  be  taken  through  a glass 
tube  in  sufficient  water  to  cover  the  sharp  taste,  the  initial  dose  to  be 
taken  half  an  hour  after  meals,  and  repeated  at  intervals  of  half  an 
hour  until  two,  three,  or  four  doses  are  taken,  the  number  depending 
upon  the  readiness  with  which  the  symptoms  are  controlled.  The 
initial  dose  should  always  be  delayed  until  a short  period  after  the 
meal  in  which  amylaceous  food  forms  a part,  in  order  that  the  sac- 
charification of  the  latter — which,  initiated  in  the  mouth,  continues 
in  the  stomach  until  the  acidity  of  its  contents  becomes  raised — be  not 
interfered  with  in  the  early  part  of  gastric  digestion.  The  acid  may 
be  combined  with  glycerin,  and,  if  anaemia  is  present,  with  the  official 
liquor  acidi  arseniosi,  which  is  a decided  synergist  to  pepsin-acid 
digestion. 

Pepsin,  an  enzyme  that  a host  of  medical  purveyors  throughout 
this  country  are  vieing  with  each  other  in  strenuous  efforts  to  produce 
in  such  a state  of  purity  that  its  digestive  activity  may  equal  thousands 
of  its  own  weight,  indicating,  therefore,  decided  demand  for  its  employ- 
ment, and  hence  its  great  utility  (?),  is  very  frequently  unnecessarily 
prescribed  in  apeptic  conditions.  This  fact,  however,  is  not  generally 
understood,  and  with  an  entirely  erroneous  notion  as  to  the  indications 
for  its  use  pepsin  is  far  oftener  ordered  than  is  hydrochloric  acid,  and 
frequently  not  only  without  combination  with  acid,  but  it  is  actually 
prescribed  with  an  alkali,1  such  as  sodium  bicarbonate,  the  influence  of 
which  would  be  to  destroy  the  activity  of  the  ferment  thus  administered 
and  diminish  its  natural  production  by  its  neutralizing  effect  on  hydro- 
chloric acid.  Though  the  writer  believes  that  this  wholesale  prescribing 
of  pepsin  is  unnecessary,  he  does  not  take  the  extreme  view  of  Boas,'  a 

1 A combination  only  indicated  in  those  very  rare  cases  of  stomach  neurosis  in  which 

hypersecretion  or  hyperacidity  occurs,  due  to  much  increased  production  of  hydro- 
chloric acid,  with  diminished  formation  of  pepsin— a condition  never  present  in  gas- 
tritis. . 

2 Op.  cit.,  p.  254.  Boas  holds  that  pepsin  is  practically  useless  in  conditions  in 
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corollary  to  that  of  liis  already  cited  as  to  the  indications  of  hydro- 
chloric  acid,  that  it  cannot  be  of  service  in  any  condition  of  disturbed 
digestion  except  in  those  rare  cases  (mentioned  in  a preceding  foot-note) 
of  gastric  neuroses  in  which  there  is  an  untoward  relation  between 
the  secretion  of  hydrochloric  acid  and  pepsin.  The  writer  believes — 
and  clinical  experience  supports  his  contention — that  conditions  exist 
in  diminished  secretory  activity  in  which  pepsinogen  as  well  as  acid 
formation  occasionally  is  lowered,  though  never  to  an  equal  extent, 
since  the  pepsin  cells  are  far  more  numerous  and  more  widely 
distributed  than  the  acid-producing  cells.  For  he  has  occasionally 
encountered  cases  in  which  symptoms  of  indigestion  due  to  diminished 
secretion  of  gastric  juice  were  only  ameliorated  by  hydrochloric  acid, 
and  did  not  disappear  until  pepsin  was  conjointly  prescribed.  Such 
positive  evidence  is  of  course  of  more  value  than  any  theoretical  con- 
siderations to  the  contrary.  Another  fact  must  also  be  borne  in  mind 
in  considering  the  indications  for  pepsin  : that,  unlike  the  case  with 
hydrochloric  acid,  with  which  digestion  is  most  active  when  present  in 
about  0.2  per  cent.,  and  is  retarded  when  much  below  or  above  this 
amount,  the  speed  of  digestion  is  in  direct  proportion  to  the  amount 
of  pepsin  present,  without  any  limit,  according  to  Roberts,  so  that  no 
harm  can  result  from  a reasonable  excess.  But  in  view  of  the  fact  that 
pepsin,  unlike  hydrochloric  acid,  possesses  great  continuous  activity, 
acting  by  mere  presence,  that  this  is  not  so  persistently  diminished 
from  the  gastric  secretion  as  is  hydrochloric  acid,  and  that  the  albumin 
of  the  1 alter  greatly  stimulates  pepsin-formation,  it  may  be  seen  that  at 
least  in  most  cases  it  is  more  frequently  used  than  is  necessary  When 
pepsin  is  thought  to  be  indicated,  it  should  be  prescribed  in  one  or 
more  doses  of  5 grains.  It  may  be  conveniently  combined  with  dilute 
hydrochloric  acid,  glycerin  and  orange-flower  water  (or  other  pleasant 
excipients)  being  added  as  diluents. 

When  the  addition  of  farinaceous  aliment  to  the  dietary  seems  essen- 
tial, decidedly  beneficial  results  are  often  obtained  by  the  use  of  an 
active  pancreatic  extract,1  preferably  administered  in  solution  imme- 
diately before  or  during  the  first  part  of  the  meal.  This  assists  in  the 

which  the  formation  is  diminished  or  absent  if  secretion  of  hydrochloric  acid  is  like- 
wise lessened  or  in  abeyance  (as  always  occurs  in  gastritis),  because  the  appearance  of 
pepsin  (the  transformation  of  the  proenzyme  into  pepsin)  depends  upon  the  presence 
of  the  hydrochloric  acid.  In  the  former  condition  hydrochloric  acid  is  alone  indicated 
to  induce  formation  of  sufficient  pepsin  for  digestive  purposes,  and  in  the  latter,  as 
pepsin  is  inoperative  without  an  acid,  it  would  he  useless  to  employ  it.  As  has  already 
been  set  forth,  he  believes  that  to  render  it  efficient  would  necessitate  the  coincident 
administration  of  hydrochloric  acid  in  doses  too  large  to  be  well  borne. 

As  all  amylotic  ferments  are  more  active  in  neutral  media,  the  combination  of 
soda  with  pancreatin  is  unnecessary  when  it  is  given  for  the  purpose  of  assisting  starch 
digestion.  Alkalies  should  not  be  used  immediately  before  or  during  meals  in  gastric 
catarrh,  for  obvious  reasons. 
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complete  saccharification  of  starch,  and  also,  depending  upon  the  amount 
of  trypsin  it  contains,  aids  slightly  in  the  digestion  of  proteids,  largely 
preventing  the  development  of  irritating  organic  acids,  of  such  frequent 
occurrence  through  fermentation  of  starches  when  the  latter  are  taken 
without  the  employment  of  an  artificial  digestant.  In  conditions  of 
complete  anacidity,  when  the  use  of  hydrochloric  acid  and  pepsin  could 
not  be  beneficial,  and  in  advanced  subacidity,  when  the  results  of  its 
employment  do  not  justify  its  continuance,  pancreatin  may  be  prescribed 
after  meals  with  benefit,  in  combination  with  soda  if  the  development  of 
sufficient  organic  acid  to  impede  its  action  is  feared. 

Gastralgic  attacks,  more  frequently  symptomatic  of  nervous  dyspep- 
sia, chlorosis,  or  gastric  ulcer  than  of  the  affection  under  consideration,  are 
rarely  very  severe  in  gastric  catarrh,  and  when  they  occur  are  usually 
due  to  peripheral  irritation  of  the  stomach-nerves  by  undigested,  decom- 
posing food.  Their  management  necessitates,  as  far  as  possible,  removal 
of  the  cause,  the  administration  of  morphine,  hypodermically  or  by 
the  mouth,  during  the  attack,  if  the  intensity  of  the  pain  demands  it. 
Mustard  to  the  epigastrium  should  be  used,  and  for  the  mild  attacks 
or  during  the  intervals  of  the  more  severe  ones,  if  the  latter  frequently 
occur,  a combination  of  cannabis  indica,  belladonna,  and  cocaine  is  of 
the  greatest  service.  The  use  of  bismuth  subnitrate  and  zinc  oxide  is 
also  very  beneficial.  If  these  drugs,  or  others  that  may  be  deemed 
indicated,  are  given  in  solution,  a few  drops  of  dilute  hydrocyanic  acid 
may  be  added  to  each  dose,  and  cherry-laurel  water  used  as  the  excipi- 
ent. Where  a neuralgic  element  seems  especially  to  underlie  the  gas- 
tralgia,  the  daily  application  of  galvanism  is  of  the  greatest  utility,  the 
anode  upon  the  tender  epigastrium  and  the  cathode  in  the  left  hypo- 
chondrium  or  upon  the  lower  dorsal  spines,  or  the  anode  may  be  applied 
directly  to  the  interior  of  the  stomach— a procedure  rarely  necessary  for 
the  relief  of  the  gastralgia  of  chronic  gastritis. 

The  state  of  the  bowels  must  receive  the  most  careful  attention  in 
gastric  catarrh.  The  action  of  lavage  in  promoting  their  regularity  has 
already  received  notice,  as  has  the  beneficial  effect  aiising  fiom  the 
coincident  administration  of  saline  laxatives,  such  as  Carlsbad  water 
or  other  forms  of  purgative  salts.  Salines  are  of  the  greatest  benefit, 
preceded  by  an  occasional  dose  of  a mercurial  (calomel  or  blue  mass),  in 
relieving  the  engorged  condition  of  the  portal  viscera  frequently  accom- 
panying the  chronic  gastritis,  heart,  and  liver  disease  of  drunkards,  and 
frequently  present  also  in  mucous  gastritis,  whatever  the  cause.  A cau- 
tion is  necessary  that  salines,  Carlsbad  water,  and  especially  Carlsbad 
crystalline  salt,  consist  almost  entirely  of  Glauber  salt,  the  effect  of 
which  is  exerted  chiefly  on  the  liver  and  intestines.  These  or  other 
salines  must  not  be  given  in  too  full  doses  or  too  continuously,  otherv  be 
the  secretory  function  of  the  stomach  will  be  eventually  lowered  rather 
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than  improved.  Their  use  is  indicated  for  briefer  periods  than  the 
salines — not  over  two  to  four  weeks,  in  small  doses  daily  or  once  in 
two  days,  one  hour  before  breakfast.  The  purgative  influence  of  all 
laxative  waters  and  salt  solutions  is  most  decided  when  the  solution 
is  taken  warm.  Should  a salt,  instead  of  a natural  water,  be  used,  it 
resorted  to  daily,  sufficient  only  should  be  taken  (-1  to  1 tea-spoonful  to 
l pint)  to  ensure  one  free  evacuation.  If  Carlsbad  water  is  used,  \ to 
| pint  is  all  that  is  necessary.  When  the  more  purgative  waters  can 
be  dispensed  with,  if  the  regularity  of  the  bowels  is  not  maintained  by 
short  courses  of  the  saline  waters,  by  lavage,  or  by  artificial  digestants, 
very  small  doses  of  the  vegetable  aperients  may  be  used  daily,  such 
as  cascara  sagrada,  aloes  (preferably  in  the  form  of  aloin),  rhubarb,  and 
occasionally  podophyllin.  The  last  is  especially  indicated  when  both  an 
hepatic  stimulant  and  a cholagogue  are  desired,  and  it  may  be  given 
alone  or  combined  with  extract  of  nux  vomica  or  strychnine  sulphate, 
or  a small  amount  of  belladonna  or  hyoscyamus  may  be  added  to  obviate 
griping  and  to  assist  the  laxative  action  through  its  influence  over  peri- 
stalsis. The  form  of  laxative  should  be  frequently  varied,  as  the  effect 
decidedly  diminishes  with  constant  use,  especially  if  too  large  doses  are 
employed ; which  should  always  be  avoided,  since  the  object  in  the 
administration  of  these  laxatives — especially  cascara  sagrada,  which  is 
without  a superior  in  this  direction  if  properly  handled — is  to  induce 
regularity  of  the  bowels  through  tonic  effect  on  their  muscular  coat. 
The  natural  vegetable  aperients — such  fruits  as  tamarinds,  prunes,  and 
figs — may  be  used  in  moderation  should  they  agree.  Fermentative  pro- 
cesses are  both  prevented  and  best  controlled  by  careful  regulation  of 
the  diet,  the  exclusion  of  carbohydrates,  and  the  use  of  systematic  daily 
lavage,  preferably  without  antiseptics,  which,  though  promptly  removed 
by  the  tube,  may  tend  to  cause  irritation  during  their  brief  stay  in  the 
stomach.  Lavage  with  mild,  warm,  alkaline  solutions  for  the  purpose 
of  dissolving  and  removing  mucus,  one  hour  before  breakfast,  repeated 
in  pronounced  cases,  if  necessary,  one  hour  before  the  evening  meal,  or, 
instead,  before  retiring,  should  be  continued  so  long  as  the  symptoms 
demand  it  and  benefit  results  from  its  employment.  As  amelioration 
occurs  it  will  be  necessary  less  and  less  often.  When  the  symptoms 
soon  after  a meal  indicate  decided  decomposition  which  cannot  be  con- 
trolled by  the  administration  of  hydrochloric  acid,  recourse  should  be 
had  without  delay  to  the  tube  to  empty  and  clean  the  stomach.  Food- 
elements  should  not  be  allowed  to  remain  and  decompose  if  they  can  be 
removed.  The  catarrhal  process  is  not  only  much  aggravated  thereby, 
but  the  passage  of  the  products  of  decomposition  into  the  duodenum  is 
likely  to  cause  a catarrhal  condition  of  this  part,  resulting  in  intestinal 
meteorism,  diarrhoea,  and  more  or  less  icterus,  owing  to  the  implication 
of  the  ductus  communis  in  the  process. 
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As  fermentation  in  the  stomach  occurs  through  diminution  of  the 
proper  gastric  secretion,  hydrochloric  acid,  which  strikes  at  the  cause,  is 
the  best  antifermentative.  It  should  be  given  after  meals,  in  repeated 
doses  at  short  intervals,  or,  as  Boas  prefers,  on  an  empty  stomach. 
Sodium  bicarbonate  or  other  alkalies  should  be  given  sparingly,  if  at 
all,  after  meals,  for  the  purpose  of  correcting  the  pyrosis  of  chronic 
gastritis,  which  is  invariably  set  up  because  of  diminution  in  the 
secretion  of  hydrochloric  acid,  since,  as  Henry  justly  points  out, 
though  the  lactic  acid,  the  usual  cause  of  pyrosis,  is  neutralized 
and  the  discomfort  lessened  for  a time,  the  latter  soon  returns  with 
redoubled  vigor,  the  increased  alkalinity  favoring  still  more  the  growth 
of  the  lactic-acid  organism.  If  a recourse  to  antiseptics  seems  desir- 
able to  correct  gastric  and  intestinal  flatulency,  hydronaphthol,  bismuth 
salicylate,  and  salol  are  the  most  efficient  remedies.  Hydronaphthol, 
which  the  writer  has  used  for  a number  of  years  in  various  forms  of 
intestinal  disorders  originating  meteorism,  in  doses  of  from  2 to  5 
grains,  has  been  of  extraordinary  benefit  in  his  hands.  It  may  be 
taken  in  capsule,  ingested  with  considerable  water.  Bismuth  sali- 
cylate, which  he  has  used  less,  has  given  satisfactory  results,  espe- 
cially when  combined  with  powdered  willow  charcoal.  The  dose  is  5 
grains  of  the  former  to  10,  20,  or  more  of  the  latter.  Salol,  in  5-  to 
10-grain  doses,  is  especially  serviceable  in  intestinal  flatulency,  though 
I have  not  fonnd  it  so  efficient  as  hydronaphthol.  Both  hydronaph- 
thol and  bismuth  salicylate,  like  most  agents  of  this  class,  have  a 
somewhat  retarding  effect  on  gastric  digestion,  and  therefore  should 
not  be  used  too  soon  after  a meal  nor  repeated  too  frequently.  Thymol 
is  an  excellent  antifermentative  in  doses  of  J grain  to  1J  grains.  It 
may  be  prescribed  triturated  with  a very  little  white  sugar,  or  prefer- 
ably in  a small  quantity  of  alcohol,  in  which  it  is  soluble. 

The  presence  of  anaemia  is  diminished  by  hydrochloric  acid,  but 
demands  also  the  employment  of  mild  ferruginous  preparations,  such 
as  iron  peptonate,  mentioned  under  Gastric  Ulcer,  or  some  of  the 
combinations  of  iron  with  the  vegetable  acids.  Arsenic  may  also  be 
used,  preferably  in  the  form  of  the  acid  solution,  the  effect  of  which  is 
more  certain  than  Fowler’s  solution,  in  2-  to  5-drop  doses  after  meals. 

Finally,  the  general  hygiene  of  the  patient  demands  the  most  careful 
attention.  His  life  should  be  spent  in  the  fresh  air,  and  as  much  muscular 
exercise  taken  as  the  strength  will  permit.  Exercise  must  not  be  taken  near 
a meal-time,  and  should  never  be  persisted  in  to  the  point  of  great  fatigue, 
lest  the  digestive  functions  thus  be  indirectly  disturbed.  It  should  con- 
sist in  the  use  of  the  muscles  generally,  but  especially  those  of  the  abdo- 
men. Walking  and  horseback  riding  are  of  service.  Ewald  recommends 
rowing  with  a sliding  seat.  The  function  of  the  skin  should  be  main- 
tained by  frequent  baths,  and  douches  to  the  abdomen  and  epigastrium 
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are  serviceable  as  exciters  of  peristole  and  as  reflex  stimulators  of  secre- 
tion. In  all  cases  of  gastritis  except  the  simpler  variety,  which  usually 
improves  rapidly  on  the  treatment  indicated,  an  examination  into  the 
gastric  functions,  especially  the  secretory,  should,  if  possible,  be  made  at 
intervals  of  a month  or  six  weeks,  so  that  if  decided  subjective  benefit  is 
not  noticeable,  the  plan  of  therapy  pursued,  if  not  productive  of  some 
perceptible  objective  results,  may  be  modified  or  changed,  since  no  time 
is  to  be  lost  in  the  treatment  of  the  pronounced  forms,  which,  apart 
from  the  danger  of  the  development  of  obstructive  or  atonic  dilata- 
tion of  the  stomach,  have  a tendency  to  run  into  incurable  atrophy 
of  the  gastric  tubules. 

Little  remains  to  be  said  of  the  management  of  gastric  atrophy, 
the  therapy  of  which  can  be  but  symptomatic.  The  gastric  motility 
and  absorbing  powers  are  always  much  diminished,  and  dilatation 
is  apt  to  exist.  Efforts  must  be  made  to  improve  j>eristole  and 
diminish  dilatation  by  the  use  of  full  doses  of  strychnine,  by  epigastric 
and  abdominal  massage,  galvanism,  and  faradism.  The  ingestion  of 
fluids  should  be  avoided.  Aliment  must  be  predigested,  or,  when 
easy  of  solution,  be  given  with  an  active  pancreatic  preparation.  In 
cases  with  dilatation  and  pronounced  motor  insufficiency,  with  or 
without  pyloric  stenosis,  gastro-enterostomy  offers  the  only  chance 
against  gradual  starvation.  So  long,  however,  as  considerable  motor 
insufficiency  and  dilatation  do  not  exist  and  the  pylorus  remains 
patulous,  a fair  nutrition  may  be  maintained  for  some  time  by  the 
above  means  or  even  through  the  aid  of  duodenal  digestion  alone. 
As,  according  to  Boas,  massage  of  the  right  hypochondrium  toward  the 
median  line  and  in  the  region  of  the  right  and  left  lobe  of  the  liver 
tends  to  press  the  intestinal  juices  from  the  duodenum  through  the 
pylorus,  it  has  been  suggested  that  this  procedure  be  systematically 
instituted  in  cases  of  atrophy,  that  gastric  digestion  be  thus  carried  on 
by  aid  of  the  patient’s  own  pancreatic  and  biliary  secretions.  This 
ingenious  idea  is  at  least  worthy  of  trial. 


SIMPLE  ULCER  OF  THE  STOMACH. 

It  has  long  been  believed  that  the  most  prominent  factor  in  the 
development  of  simple  ulcer  of  the  stomach  is  a local  disturbance  in 
the  normal  balance  existing  between  the  acidity  of  the  gastric  secretion 
and  the  alkalinity  of  the  stomach-walls,  permitting  the  solvent  action 
of  the  former  on  a portion  of  the  mucosa,  rendered  vulnerable  through 
a variety  of  causes,  these  causes  originating,  as  was  thought  bv  Virchow 
and  others,  in  impairment  or  interference  of  the  circulation  in  a limited 
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area  of  the  stomach-wall  clue  to  vascular  obstruction,  thus  inducing 
diminished  alkalescence.  Though  occlusion  of  the  vessels  supplying  a 
circumscribed  part  of  the  stomach  may  undoubtedly  originate  an  ulcer, 
this  view,  so  long  dominant  through  the  powerful  support  of  Virchow, 
has  not  now  many  adherents,  since  such  alterations  and  the  causes  that 
induce  them  are  rarely  found  post-mortem  to  be  associated  with  ulcer. 
The  more  likely  cause  of  simple  ulcer  of  the  stomach  is  that  which 
supposes  a disturbed  balance  between  acidity  of  the  gastric  secretion  and 
alkalinity  of  the  stomach- walls,  due  to  actual  increase  of  the  former, 
which  causes  erosion  of  the  part  the  site  of  an  injury  to  the  mucous 
membrane — a small  abrasion  which  may  have  been  produced  by  the 
ingestion  of  an  irritant,  mechanical,  thermal,  or  chemical.  This  view, 
which  has  recently  found  many  supporters  for  the  reason  mentioned 
below,  is  essentially  that  of  Leube.1  It  is  supported  by  the  experi- 
ments of  Daettwyler2  on  dogs,  who  produced  ulcer  of  the  stomach  in 
the  latter  simply  by  the  application  of  chemical,  mechanical,  and  ther- 
mal irritants  to  the  inner  walls  of  the  stomach.  A slight  solution  of 
continuity  resulting  through  the  action  of  an  ingested  irritant  might  in 
the  predisposed  readily  develop  into  an  ulcer  by  the  corrosive  action 
of  a highly  acid  gastric  juice,  perhaps  assisted,  as  suggested  by  Leube, 
by  the  stimulating  effect  of  the  latter  on  the  denuded  blood-vessels, 
inducing  in  such  cases,  according  to  Klebs,  narrowing  of  their  calibre 
and  local  anaemia,  which  in  its  turn  would  cause  lessened  alkalescence. 

Recent  observations  seem  to  point  to  the  fact  that  neurotic  disturb- 
ances of  digestion,  with  heightened  excitability  of  the  secretory  nerves, 
inducing  hyperacidity  or  hypersecretion  of  the  gastric  juice,  whether 
idiopathic  or  secondary  to  other  neuroses,  such  as  hysteria,  neurasthenia, 
and  melancholia,  are  very  frequently  present  in  the  class  of  subjects  in 
which  ulcer  most  frequently  develops,  such  as  young  chlorotic  females  ;3 
and  though  the  researches  of  Riegel,4  which  led  him  to  the  conclusion 
that  hyperacidity  may  be  regarded  both  as  a constant  accompaniment  of 
simple  ulcer  of  the  stomach  and  a predisposing  cause,  have  not  received 
entire  confirmation  at  the  hands  of  subsequent  investigators,  they  have 
at  least  not  suffered  sufficient  modification  to  render  his  conclusion  re- 

i Leube,  op.  tit.,  p.  206.  2 Quincke,  Deutsche  med,  Woch.,  No.  6,  p.  79,  1S82. 

3 Hyperacidity  exists  so  commonly  in  those  in  whom  ulcer  most  ofteu  occurs,  and 
has  been  found  so  constantly  with  it,  that  when  it  is  considered  how  easily  excessively 
acid  gastric  juice  might  lead  to  ulcer,  other  conditions,  such  as  anremia  and  a slight 
abrasion  of  the  mucosa  caused  by  an  ingested  irritant,  being  favorable,  I think  it  may 
be  looked  upon  as  a determining  factor  in  most  cases.  When  hyperacidity  is  not  found 
its  absence  is  probably  due  to  the  existence  of  a chronic  gastritis,  which  frequently 
complicates  ulcer,  the  tendency  of  which  must  be  to  lower  secretory  activity. 

4 Riegel  ( Zeilschr.f . Bin.  Med.,  1887,  xii.  p.  434)  showed,  as  a result  of  382  analyses 
of  the  stomach-contents  in  42  cases  of  ulcer  of  the  stomach,  that  free  hydrochloric  acid 
is  almost  invariably  increased,  and  frequently  decidedly  so  (the  percentages  0.4  and  0.5 
being  common  in  his  cases),  as  against  the  normal  0.1  to  0.2  per  cent. 
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garding  the  influence  of  increased  secretion  of  hydrochloric  acid  on  the 
development  of  ulcer  invalid.  For  this  condition  of  heightened  secre- 
tory activity  is  too  common  in  ulcer  not  to  be  regarded  as  an  import- 
ant determining  factor.  Notwithstanding  the  observations  of  Calm, 
Mehring,  and  others,  that  hyperacidity  is  not  constantly  associated 
with  ulcer,  Riegel’s  conclusions,  based  on  numerous  examinations  in 
many  cases,  seem  sufficiently  well  founded  to  be  regarded  at  least  as 
highly  significant  and  worthy  of  most  careful  consideration  from  the 
standpoint  of  prophylaxis.  For,  apart  from  the  evil  influence  of  hyper- 
acidity (with  or  without  hypersecretion  ')  on  the  gastric  saccharification 
of  starch  and  on  duodenal  digestion,  and  apart  from  the  fact  that  hyper- 
secretion may  ultimately  cause  atonic  dilatation  and  gastric  catarrh, 
the  likelihood  that  ulcer  may  develop  through  the  occurrence  of  a 
slight  injury  to  the  mucous  membrane  of  the  stomach  in  subjects  with 
hyperacidity  should  lead  to  the  institution  of  active  measures  to  remove 
this  condition  in  all  such  cases  that  come  under  observation.  Especially 
would  this  be  necessary  were  these  the  subject  of  anaemia.  For,  as  is 
well  known,  ulcer  is  most  common  in  the  anaemic  as  a result,  rather 
than  as  a cause,  of  the  impoverished  blood ; which  fact  is  significant 
in  view  of  the  experiments  of  Daettwyler,  who  found  that  when  dogs 
were  rendered  anaemic  by  frequent  bleeding  gastric  ulcer  developed 
from  much  slighter  irritants  applied  to  the  inner  stomach-walls  than 
when  depletion  was  not  practised,  and  that  these  ulcers  healed  more 
slowly. 

Hyperacidity  necessitates  correction  of  the  condition  underlying  it, 
and  the  administration  of  an  alkali,  both  for  the  purpose  of  completely 
neutralizing  acidity,  thus  obviating  the  danger  of  corrosion  of  the 
stomach- walls,  and  also  to  allay  sensory  and  motor  irritability,  so  fre- 
quently present  in  these  cases  as  a result  of  the  action  of  the  excessively 
acid  gastric  secretion  on  the  sensory  nerves.  The  alkali  must  be  given 
in  full  doses,  about  four  hours  after  a meal,  at  the  completion  of  gastric 
digestion,  or  even  earlier  should  the  discomfort  caused  by  the  hyper- 
acidity be  excessive,  and  again,  perhaps,  shortly  before  a meal,  at  the 
time  first  mentioned.  The  purpose  is  served  not  only  of  obviating  the 
irritant  effect  of  the  excessively  acid  secretion  on  the  gastric  mucosa  after 
the  food  has  passed  the  pylorus,  but  also  of  preventing  its  inhibiting 
influence  on  the  duodenal  digestion  of  carbohydrates  and  fats,  always 
imperfect  in  cases  of  hyperacidity.  If  the  acidity  is  excessive,  the 
alkali  may  be  used  shortly  before  a meal,  thus  permitting  the  partial 
stomach  digestion  of  starches,  impossible  through  the  too  early  appear- 
ance of  free  hydrochloric  acid.  Any  active  alkali  or  alkaline  earth  not 
of  too  disagreeable  taste  may  be  used.  The  alkalies  in  common  use  are 

1 Hyperacidity  often  exists  without  hypersecretion,  while  the  latter  usually  is 
accompanied  by  the  former. 
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sodium  bicarbonate,  precipitated  chalk,  calcined  magnesia,  ammonio- 
magnesium  phosphate,  and  magnesium  carbonate,  any  one  of  which  is 
efficient.  Sodium  bicarbonate  is  most  often  resorted  to  as  a neutralizer 
of  acidity.  Apart  from  its  disagreeable  soapy  taste,  to  which  many 
object,  especially  when  taken  in  the  form  of  the  otherwise  convenient 
and  efficient  soda-mint  tablet,  its  antacid  potency  is  lower  than  anv  of 
the  others  mentioned,  several  of  which,  especially  the  ammonio-mag- 
nesium  phosphate,1  are  to  be  preferred  because  of  their  tastelessness.2 

As  suggested  by  Roberts,3  the  alkalies  are  to  be  used  preferably  in 
the  form  of  lozenge,  which  should  be  allowed  to  dissolve  slowly  in  the 
mouth.  A plentiful  flow  of  alkaline  saliva  will  be  thus  induced,  which, 
gradually  swallowed,  acts  both  as  an  antacid  and  as  a bland  demulcent 
to  the  angry  mucous  membrane.4 

Hyperacidity  accompanying  hypersecretion  requires  not  only  the 
frequently  repeated  use  of  alkalies,  but  also  systematic  lavage,  either 
shortly  before  a meal  or  at  the  completion  of  its  stomach  digestion. 
Reichmann  recommends  the  employment  of  silver  nitrate  in  these  cases, 
either  in  the  form  of  a wash,  1 part  to  500  or  1000,  or  J grain  to  1 
grain  in  10  drops  of  water  and  enclosed  in  a capsule.  The  diet  must 
be  dry  and  chiefly  albuminous,  to  make  use  of  the  excessive  secretion 
of  gastric  juice.  A systematic  use  of  antacids  for  a prolonged  period 
in  the  manner  indicated,  combined  with  the  employment  of  alkaline 
purgatives,  the  indications  for  which  will  be  presently  mentioned,  will 
eventually,  in  most  cases,  lower  secretory  activity,  especially  if  an  effort 
is  made  to  reach  the  cause  of  the  disturbance.  Alkalies  must,  however, 
be  used  with  discretion,  and  they  should  never  be  taken  in  sufficient 

1 According  to  Boas,  op.  cit.,  p.  250. 

2 The  saturating  power  of  magnesia  compared  with  sodium  bicarbonate  is  as  4 to  1 ; 
that  of  ammonio-magnesium  phosphate,  2 to  3 ; magnesium  carbonate,  creta  precipitata, 
slightly  less  than  2 to  1.  A full  antacid  dose  of  sodium  bicarbonate  is  10  to  20  grains  ; 
that  of  the  others  in  proportionate  amounts.  (See  Boas,  op.  cit.,  p.  250 ; Eoberts,  op. 
cit.,  p.  255.) 

3 An  antacid  lozenge  made  after  his  formula  is  now  sold  in  the  shops  ; it  is  much 
preferable  to  the  soda-mint  troche.  It  contains  31  grains  magnesium  carbonate  and  21 
grains  of  chalk,  these  quantities  equalling  in  saturating  power  10  grains  of  sodium  bicar- 
bonate. Eoberts  recommends  that  1 grain  of  common  salt  be  added  to  the  tablet  to 
increase  salivary  flow. 

4 Eoberts,  op.  cit,.,  p.  251.  Eoberts  states  that  he  has  ascertained  that  a direct  rela- 
tionship exists  between  the  acidity  of  the  gastric  juice  and  the  alkalinity  of  the  saliva, 
so  that  during  the  prevalence  of  surplus  acid  in  the  stomach  an  increased  flow  of 
highly  alkaline  saliva  occurs,  which  is  involuntarily  swallowed  and  becomes  the 
natural  antacid  of  the  stomach.  This  increased  salivation  he  regards  as  a conserva- 
tism of  nature  to  be  encouraged  by  the  use  of  any  agent  promoting  salivary  flow. 
Lozenges  do  this,  and  especially  simple  gum  lozenges.  With  these  gum  lozenges, 
because  of  their  stimulating  effect  on  the  salivary  glands  and  the  soothing  influence 
of  the  swallowed  gum  on  the  irritated  mucosa,  he  has  obtained  distinctly  more  cura- 
tive results  than  by  the  use  of  alkalies,  which  he  resorts  to  only  if  the  surplus  acid  is 
great  and  the  torment  severe. 
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doses  to  completely  neutralize  acidity  during  digestion,  lest  a catarrhal 
gastritis  with  subacidity  result,  more  difficult  of  removal  than  the  pre- 
ceding heightened  physiological  condition.  Care  must  be  taken  to 
prevent  the  development  of  ausemia.  The  diet  in  these  cases,  apart 
from  its  influence  on  secretion,  must  be  bland  and  unirritating ; indi- 
gestible substances  likely  to  irritate  the  stomach  mechanically,  spices, 
acid  food,  or  drinks  of  very  high  or  low  temperature,  are  to  be 
avoided. 

The  one  essential  indication  in  the  therapy  of  gastric  ulcer,  in  com- 
parison with  which  the  use  of  drugs  formerly  supposed  to  exert  a more 
or  less  specific  influence  is  as  naught,  and  with  which  their  employ- 
ment is  unnecessary,  is  to  lessen  the  functioning  of  the  stomach,  as 
far  as  it  is  practicable  with  the  maintenance  of  a fair  nutrition,  by  a 
diet  that  will  stimulate  it  to  activity  as  little  as  possible,  and  by  the 
exclusive  use  of  rectal  feeding  for  short  periods  when  there  are  present 
such  symptoms  as  haemorrhage,  severe  and  continuous  pain,  and  vomit- 
ing, suggesting  the  advancement  of  the  ulcerative  process.  From  the 
first,  and  continuously  so  long  as  the  symptoms  indicate  that  complete 
cicatrization  has  not  occurred,  the  diet  should  consist  of  partially  or 
wholly  predigested  concentrated  aliment,  the  solution  and  transfer  of 
which  into  the  duodenum  will  disturb  the  stomach  mechanically  and 
chemically  as  little  as  possible.  Concentrated  aliment  that  affords  con- 
siderable nutriment  in  small  bulk  is  especially  indicated,  both  for  the 
purpose  of  diminishing  the  work  of  the  stomach  and  for  the  reason 
mentioned  by  Yeo,1  that  this  viscus  be  maintained  in  a contracted 
state,  so  that  the  margins  of  the  ulcer  be  thus  constantly  relaxed.  By 
this  means  its  extent  will  be  lessened  and  its  healing  favored.  Best  in 
bed  in  all  cases  in  which  the  symptoms  are  well  marked  and  nutrition 
is  depressed  is  also  essential ; with  it  less  nourishment  is  required,  that 
taken  is  better  borne,  and  cicatrization  is  more  readily  favored  than  if 
the  patient  is  permitted  to  be  about.  The  food  best  suited  for  cases  of 
gastric  ulcer,  and  which,  properly  prepared,  usually  can  be  made  to 
agree  despite  supposed  idiosyncrasy,  is  milk,  the  diet  which,  since  first 
recommended  by  Cruveilhier,  has  been  used  successfully  in  thousands 
of  cases.2  It  should  be  taken  in  small  quantities  (from  4 to  6 ounces'3), 
skimmed  or  not,  boiled  or  raw,  as  it  agrees,  at  intervals  of  two  or  three 
hours,  and  should  preferably  be  rendered  alkaline  if  it  is  not  pepton- 
ized ; otherwise  the  large  tough  coagula  occurring  in  its  digestion  in 
its  natural  condition  in  the  highly  acid  stomach  will  surely  disagree. 
Saccharate  of  lime  contains  five  times  as  much  lime  as  does  lime- 
water,  and  may  well  replace  the  latter.  Precipitated  magnesium 

1 \eo,  Food  in  Health  and  Disease,  p.  389.  2 Leube,  op.  cit.,  p.  219. 

3 Or  less  and  oftener  if  the  stomach  be  very  irritable.  About  three  pints  must  be 

taken  in  the  twenty-four  hours  -if  milk  alone  be  used. 
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hydrate  (milk  of  magnesia),  recommended  by  Smith  as  an  antacid 
in  ulcer,  should  also  be  very  efficient. 

Peptonized  milk,  and  preferably  peptonized  milk-gruel,  are  espe- 
cially indicated  where  decided  gastric  irritability  exists  and  severe 
paroxysmal  pain  occurs  after  food;  they  can  well  replace  simple 
alkalinized  milk  at  all  times.  In  their  preparation  peptonization 
should  not  be  carried  beyond  the  point  of  faint  bitterness;1  if  the 
latter  taste  is  objectionable,  as  it  usually  is,2  when  the  case  is  pro- 
gressing favorably  their  use  may  be  varied  with  other  light  aliment, 
that  the  palate  be  not  satiated  by  sameness,  though  if  peptonized 
milk-gruel  is  not  much  wearied  of,  and  the  patient  seems  to  thrive 
on  it,  it  had  better  be  continued  as  long  as  possible.  Indeed,  the 
same  may  be  said  of  any  form  of  diet  that  agrees.  Peptonized  milk- 
gruel,  however,  seems  to  be  of  especial  value  in  gastric  ulcer.  Roberts 
commends  it  in  the  highest  terms.  He  regards  it  especially  indicated 
in  cases  associated  with  epigastric  pain.  In  one  case  which  he  details 
gastric  irritation  was  such  that  the  simplest  nourishment  given  in 
smallest  quantity  was  immediately  rejected.  Peptonized  milk-gruel 
was  tolerated  at  once ; vomiting  occurred  only  once  or  twice  during 
the  first  two  days  of  the  treatment,  and  then  ceased,  as  did  likewise 
epigastric  pain.  The  patient  took  daily  2 or  3 quarts  of  the  pep- 
tonized milk-gruel  for  a period  of  six  weeks,  no  other  form  of  nour- 
ishment being  used  ; steady  recovery  of  flesh  and  strength  occurred. 
Ice-cream  has  recently  been  suggested,  and  seemingly  with  reason,  as 
an  efficient  food  in  gastric  ulcer.  Hershey  reports  three  cases  in  which 
the  simplest  aliment  by  the  mouth,  such  as  alkalinized  as  well  as  pep- 
tonized milk,  was  not  retained,  and  in  one  of  which  predigested  ene- 
mata  were  likewise  rejected.  In  all,  on  other  food  being  discontinued 
and  ice-cream  permitted,  digestive  disturbances  ameliorated  and  rapid 
improvement  occurred.  The  employment  of  this  singular  diet  was 
suggested  by  its  influence  on  the  first  of  the  cases  seen  in  the  clinic 
of  Dr.  DaCosta.  This  patient  had  herself  resorted  to  ice-cream  on 
discovering  that  no  disturbance  of  the  stomach  occurred  through  its 
inarestion.  Its  continuance  for  this  reason  was  advised  by  Professor 
DaCosta,  with  the  happiest  effects,  similar  results  being  obtained  in 
the  others.  These  results  justify  its  further  trial  in  ulcer. 

Ewald  recommends  soups  made  of  milk  and  various  forms  of  flour, 

1 Yeo  ( loc . cit.)  advises  the  addition  to  each  cup  of  milk  of  a powder  containing  10 
grains  each  of  sodium  bicarbonate  and  common  salt,  5 grains  of  light  magnesia,  and  1 
table-spoonful  of  water. 

2 The  addition  of  Yichv,  soda,  Apollinaris,  and  other  carbonated  waters  is  recom- 
mended to  overcome  the  bitterness,  which,  however,  is  hardly  perceptible  in  the  gruel. 
Aerated  waters  must,  however,  be  used  sparingly,  if  at  all,  in  ulcer,  because  of  the  irri- 
tant effect  of  the  free  C02  on  the  ulcerated  surface.  A small  quantity  of  coffee  entirely 
masks  the  bitter  taste,  according  to  Smith  (Med.  Neivs,  May  17,  1890). 
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the  latter  added,  as  are  alkalies,  to  induce  finer  coagulation  of  the 
casein.  The  addition  of  a small  quantity  of  one  of  the  predigested 
and  nutritious  infants’  foods,  such  as  Mellin’s,  Carnrick’s,  or  Nestle’s, 
has  a similar  effect.  Potato  puree  (made  with  milk)  usually  agrees 
well,  especially  if  a good  preparation  of  malt  is  taken  with  it. 

When  milk  is  wearied  of,  though  prepared  so  as  to  be  least 
objectionable,  and  the  patient’s  condition  does  not  improve,1  as  may 
happen  through  adequate  nutrition  not  being  maintained  with  it,  a 
predigested  beef-solution,  similar  to  that  devised  by  Rosenthal  and 
Leube,2  should  be  resorted  to,  or  may,  indeed,  be  used  from  the  first 
with  the  best  results.  Leube’s  experience  in  the  treatment  of  gastric 
ulcer  is  extensive  and  highly  successful,  and,  though  he  places  a high 
value  on  milk  in  this  ailment,  his  results  have  been  far  more  gratifying 


with  this  meat-preparation.  Leube  regards  the  beef-solution  as  espe- 
cially valuable,  as  its  constituents  are  ready  for  absorption  without 
any  particular  action  of  the  gastric  juice,  so  that  secietion  of  the 
latter  is  little  stimulated.  He  believes  that  this  preparation  is  either 


directly  absorbed  from  the  stomach  or  passes  unchanged  into  the  duo- 
denum. As  it  is  without  irritant  quality  and  makes  but  slight  demand 
on  the  digestive  functions,  the  diseased  viscus  is  rested,  and  the  ulcer- 
ated surface,  freed  from  constant  irritation,  is  placed  in  a condition 
favorable  to  cicatrization.  Leube’s  experience  is  that  with  it  rectal 


feeding  is  usually  unnecessary ; after  a few  days’  use  pain  and  vomit- 
ing, if  present,  usually  cease,  and  the  healing  advances  so  rapidly 
that  at  the  expiration  of  two  or  three  weeks  the  patient  may  return 
with  impunity  to  a more  solid  diet.3 

Leube  gives  this  beef-preparation  in  either  unsalted  or  very  slightly 
salted  broth,  and  an  amount  corresponding  to  half  a pound  of  beef  is 
taken  in  the  twenty-four  hours.  Unfortunately,  patients  are  apt  to 
acquire  suclj  a disgust  for  it  that  they  often  cannot  be  persuaded  to 
continue  it.  It  possesses  no  advantages  over  other  predigested  beef- 
foods,  and  indeed  is,  theoretically  at  least,  less  valuable  than  some — 
notably  Mosquera’s  beef-meal  and  beef-peptone  jelly,  previously  re- 


1 Nutritive  enemata  may  be  required  to  supplement  the  use  of  peptonized  milk  by 
the  mouth  when  the  latter  only  can  be  taken  and  in  small  quantity. 

2 This  is  prepared  by  evaporating  beef  and  dilute  hydrochloric  acid  at  a high  tem- 
perature in  air-tight  vessels,  which  leads  to  the  emulsification  of  the  meat  and  its  par- 

1 tial  digestion:  1000  grammes  of  finely-minced  lean  beef,  1000  centigrammes  of  water, 
and  20  centigrammes  of  pure  hydrochloric  acid  are  placed  in  a porcelain  vessel,  and 
this  in  a closed  Papin’s  digester,  and  boiled  for  ten  to  fifteen  hours.  The  resulting  mass 
is  then  rubbed  into  a paste  in  a mortar,  again  boiled  in  the  closed  digester  for  sixteen  to 
twenty  hours,  and  finally  neutralized  with  sodium  bicarbonate  and  evaporated  to  a 
syrupy  consistence.  This  preparation  is  made  by  Rudisch  of  New  York  City.  Though 
j peptones  are  said  by  Leube  to  be  formed  by  this  process,  it  is  unlikely  that  digestion 
| proceeds  beyond  the  acid-albumin,  or  at  most  the  first  propeptone,  stage. 

3 Leube,  op.  cit.,  p.  223. 
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ferred  to,  which  represents,  according  to  the  analysis  of  Ludwig  of 
Vienna,  over  53  per  cent,  of  soluble  albuminoids,  which  have  been 
almost  entirely  converted  into  peptones,  and  the  whole  containing 
but  3 per  cent,  of  insoluble  matter.  Preparations  of  this  sort,  when 
a concentrated  peptonized  soluble  meat-food  is  desired,  are  to  be  pre- 
ferred to  one  only  partly  digested  by  hydrochloric  acid.  With  the 
beet-meal  I have  had  no  experience  in  ulcer.  It  contains  consider- 
able insoluble  albuminoids  but  slightly  if  at  all  digested.  This  insol- 
uble portion,  though  probably  readily  converted  into  peptone  in  the 
stomach,  according  to  Chittenden,  might  irritate  the  ulcerated  surface 
if  it  were  not,  Mosquera’s  beef-jelly  may  be  dissolved  in  boiling  water, 
or  preferably  added  to  consomm6 ; a yelk  of  an  egg  may  also  occa- 
sionally be  given  with  it  prepared  in  the  manner  detailed  in  the  dietary 
of  Chronic  Gastritis.  Though  the  beef-jelly  should  be  added  to  boiling 
water  or  to  broth  at  or  near  the  boiling-point,  it,  as  with  other  foods  in 
gastric  ulcer,  must  not  be  taken  very  hot. 

It  is  of  the  highest  importance  that  the  diet  be  thus  restricted  for 
several  weeks,  until  continued  amelioration  in  or  absence  of  such  svrnp- 
toms  as  severe  pain,  gastralgic  or  inflammatory  epigastric  tenderness, 
and  vomiting  indicates  that  cicatrization  of  the  ulcer  is  in  progress. 
Then  in  all  except  the  chronic  cases  a more  varied  alimentation  may 
be  cautiously  permitted,  the  patient  being  especially  admonished  as  to 
the  danger  of  reawakening  the  ulcerating  process  by  the  slightest  lapse 
from  the  diet  prescribed,  the  utmost  circu inspection  on  his  part  being 
enjoined  for  months  after  all  symptoms  of  ulcer  have  disappeared. 
Care  should  be  observed  not  only  as  regards  quality,  but  also  as  to 
the  quantity  taken,  no  more  being  allowed  than  will  satisfy  the  phys- 
iological needs  of  the  body.  An  egg  may  be  allowed  daily  lightly 
boiled  or  poached,  but  not  raw,  since  raw  egg-albumin  is  digested  with 
difficulty  both  in  the  stomach  and  duodenum.1  With  the  boiled  or 
poached  egg,  crumbs  from  the  interior  of  stale  bread,  flavored  with  a 
very  little  salt,  may  be  eaten,  and  meat-broths,  such  as  chicken  and 
mutton-broths,  if  they  have  not  been  before  used,  may  now  be  pre- 
pared with  yelk  of  egg  to  render  them  more  nourishing.  Pui’6es  of 
vegetables,  milk-puddings,  custards,  the  lean  of  tender  boiled  mutton 
or  young  chicken,  the  scraped  tenderloin  of  steak  lightly  broiled  with 

1 The  indigestibility  of  raw  egg-albumin  is  shown  by  an  interesting  experiment  of 
Roberts.  He  employs  a solution  of  the  white  of  1 raw  egg  to  9 volumes  of  water. 
This,  when  heated  in  the  water-bath,  does  not  coagulate  nor  change  in  appearance, 
though  its  behavior  to  the  digestive  ferment  is  distinctly  altered.  In  the  raw  state  this 
solution  is  attacked  slowly  by  pepsin  and  hydrochloric  acid,  and  not  at  all  by  pancreatic 
extract ; hut  after  cooking  in  the  water-bath  the  albumin  is  rapidly  and  entirely 
digested  by  artificial  gastric  juice,  and  a moiety  of  it  is  rapidly  digested  by  pancreatic 
extract. 
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a little  blitter/  boiled  sweetbread  (the  thymus  gland),  boiled  whitefish, 
and  such  other  wholesome  digestible  articles  of  food  as  the  judgment 
of  the  physician  dictates,  may  be  permitted  in  moderation.  He  can- 
not throw,  within  practicable  limits,  too  great  restrictions  about  the 
diet,  nor  advise  too  much  caution  for  several  months  after  all  symp- 
toms have  disappeared,  having  in  mind,  however,  the  necessity  of 
allowing  sufficient  nourishment  to  maintain  adequate  nutrition.  In- 
digestible food  of  all  sorts,  especially  that  likely  to  irritate  the  stomach 
mechanically,  such  as  bran  bread  and  oatmeal,  is  to  be  avoided.  Fatty 
substances,  acids,  highly-seasoned  foods,  and  alcohol  in  any  form  must 
also  be  interdicted. 

Rectal  feeding  is  to  be  resorted  to  for  periods  of  a few  days  or 
longer  on  the  occurrence  of  hsematemesis,  when  more  or  less  continuous 


vomiting  or  severe  paroxysmal  pain  after  meals  is  not  readily  con- 
trolled by  cautious  mouth -feeding  or  by  the  remedies  suggested.  In 
all  cases  of  ulcer,  if  the  patient  can  be  kept  in  bed  and  will  submit  to 
exclusive  rectal  feeding,  the  stomach  remaining  at  absolute  rest,  cicatri- 
zation is  likely  to  occur  earlier  with  fewer  untoward  symptoms  than 
if  this  method  were  not  practised.  Though,  according  to  Bauer,  it  is 
impossible  to  nourish  properly  by  the  rectum,  scarcely  more  than  one- 
quarter  of  the  nutriment  necessary  for  subsistence  being  taken  in  this 
way,  extensive  clinical  experience  has  shown  that  exclusive  rectal  feed- 
ing for  periods  of  several  weeks  is  practicable  in  ulcer  and  attended  with 
the  best  results.  If  nutrient  enemata  are  to  be  emploved  for  any  time, 
it  is  especially  important  that  the  substance  used  be  as  unirritating  as 
possible.  The  rectum  should  be  washed  out  with  a warm-water  enema 
once  or  twice  daily  shortly  before  introducing  the  food.  The  syringe  for 
the  administration  of  nutritive  injections  should  have  a long  flexible 
nozzle,  and  the  food  be  deposited  high  in  the  bowel,  both  to  include  a 
wide  absorptive  area  and  that  it  may  be  better  retained.2  The  nozzle 
should  be  well  oiled,  and  must  be  inserted  gently,  without  force,  and 
the  food  be  very  slowly  thrown  into  the  bowel.  ‘ The  patient  may  be 
encouraged  to  aid  its  retention  as  much  as  possible  by  resisting  any 
desiie  to  reject  it.  Not  over  4 ounces  is  usually  injected  at  a time, 
the  frequency  of  repetition  depending  upon  the  amount  and  the  cha- 
racter of  the  nourishment  introduced.  Intervals  of  from  four  to  six 
hours  are  those  usually  adopted,  when  from  4 to  6 ounces  are  used. 
As  regards  the  character  of  aliment  best  adapted  for  nutrient  enemata, 
liquids  arc  preferable  to  solids,  such  as  suppositories,  especially  in  ulcer, 

1 Welsh,  Pepper’s  System  of  Mecl.,  vol.  ii.  p.  320. 

2 According  to  Brunton  {Pharmacology  and  Therapeutics,  Lea  Bros.,  18S5  p.  415), 
if  a long  flexible  soft-rubber  tube  is  used,  introduced  to  the  extent  of  ten  inches  and 
the  patient  is  propped  so  as  to  incline  to  the  left  side,  the  fluid  may  be  passed  into 'the 
sigmoid  flexure  or  descending  colon.  A much  larger  quantity  than  four  ounces  can 
then  be  used  and  absorbed  with  little  or  no  tendency  to  its  rejection. 
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when  the  withholding  of  all  fluids  by  the  mouth  is  desirable.  Soluble 
unpeptonized  albumin  would  appear  to  undergo  absorption  almost  as 
readily  as  that  which  is  predigested,  so  that  predigested  aliment  need 
not  necessarily  be  used. 

Ewald,1  as  a result  of  experimentation  with  enemata  of  commercial 
peptone  and  with  eggs,  found  that  unpeptonized  eggs  were  as  readily 
absorbed  as  commercial  peptone,  and  peptonized  eggs  more  readily. 

| He  prefers  an  enema  consisting  of  two  eggs  beaten  up  with  a table- 
spoonful  of  cold  water,  to  which  is  added  a little  starch  boiled  with  a 
half  tea-cupful  of  a 20  per  cent,  solution  of  glucose.  A wine-glassful 
of  claret  is  added  to  this,  and  subsequently  the  egg  solution,  care  being 
taken  that  the  white  of  egg  is  not  coagulated.  A tea-spoonful  of  pep- 
tone may  be  added  with  advantage  to  this  mixture,  though  Ewald 
does  not  regard  this  as  absolutely  essential. 

If  solutions  of  peptones  alone  are  used,  they  should  be  sufficiently 
diluted  not  to  irritate  the  bowel,  otherwise  they  will  not  be  readily 
retained.  According  to  the  experience  of  Smith,2  the  best  rectal  food 
is  defibrinated  blood  in  amounts  of  3 ounces  every  fourth  hour  when 
no  food  is  taken  by  the  stomach.  This,  he  states,  undergoes  prompt 
absorption,  as  is  shown  by  the  character  of  the  dejecta  during  the  treat- 
ment. These  are  of  a normal  color,  and  absolutely  free  from  all  appear- 
ances of  blood.  Smith  uses  rectal  injections  of  defibrinated  blood  in  all 
cases  of  hsematemesis,  continuing  it  in  small  quantities  for  two  or  three 
weeks  after  the  stomach  has  resumed  its  functions.  He  knows  of  no 
remedy  equally  efficacious  in  overcoming  the  profound  anaemia  usually 
present.  Leube  prefers  for  nutrient  enemata  an  emulsion  of  meat  and 
pancreas.  But  pancreatic  extracts,  of  which  several  very  active  prep- 
arations are  now  on  the  market,  are  much  more  convenient  for  use  than 
the  pancreas  itself,  and  quite  as  efficient.  The  enema  as  suggested  by 
Roberts  may  be  prepared  in  the  usual  way  with  milk-gruel  and  beef- 
tea,  and  a dessert-spoonful  of  liquor  pancreaticus  added  just  prior  to 
its  administration. 

Plain  milk,  or  preferably  peptonized  milk  and  peptonized  milk- 
gruel,  are  well  adapted  for  nutrient  enemata.3 

The  enemata  should  always  be  warmed  before  introduction.  Some- 
times the  addition  of  a small  quantity  of  opium,  preferably  the  deodor- 
ized tincture  or  McMunn’s  elixir,  to  the  enema  renders  it  better  borne. 

1 Ewald,  Therapeut.  Moncitsh.,  March  and  April,  1887. 

2 Smith,  loc.  eit. 

3 Roberts  nourished  a patient  by  this  method  with  enemata  of  pancreatized  milk- 
gruel  exclusively,  and  very  satisfactorily,  for  a period  of  nine  weeks,  until  a post- 
pharyngeal abscess,  which  had  occluded  the  oesophagus,  ruptured.  Donkin  ( Lancet r 
Sept.  27,  1890)  reports  ten  cases  of  gastric  ulcer  successfully  treated  by  enemata  of 
plain  milk,  occasionally  varied  by  clysters  of  beef-tea.  Three  of  these  cases  were  so 
nourished,  exclusively,  for  nineteen  days. 
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Cases  are  occasionally  encountered  in  which  both  stomach  and  rectum 
become  rebellious,  rejecting  all  that  is  introduced  in  the  ordinary 
way.  In  these,  feeding  by  the  soft  stomach-tube  should  be  resorted  to 
after  the  plan  of  Debove,  who  uses  the  stomach-tube  very  extensively 
in  feeding  cases  of  gastric  ulcer.  Nourishment  is  often  well  borne  in 
this  way  that  would  be  at  once  rejected  if  swallowed.  In  gavage  it  is 
unnecessary  to  pass  the  tube  into  the  stomach,  so  that  little  risk  can 
result  from  its  use  if  its  employment  does  not  cause  violent  retching. 
The  latter  may  be  obviated  by  the  use  of  cocaine  in  the  manner 
already  described. 

The  medicinal  treatment  of  gastric  ulcer  is  entirely  symptomatic, 
as  we  are  still  unacquainted  with  any  specific  for  this  affection.  Silver 
nitrate  and  oxide,  bismuth  subnitrate,  and  zinc  oxide  still  have  their 
advocates,  though  on  entirely  empirical  grounds.  Their  effect,  if  any 
is  exerted  in  promoting  cicatrization  of  the  ulcer,  must  be  slight  and 
entirely  indirect,  perhaps  through  their  influence  on  the  disturbed  secre- 
tory function  and  on  an  accompanying  gastritis.  Silver  salts,  as  stated 
bv  Leube,  can  scarcely  act  by  virtue  of  their  caustic  properties,  since  it 
is  most  improbable  that  the  dose  ordinarily  administered,  which  must 
necessarily  be  small,  can  seek  out  from  the  whole  surface  of  the  stomach 
the  ulcerated  spot  and  deposit  itself  there.  Partially  to  overcome  this 
objection,  and  with  faith  in  its  direct  curative  effects  on  the  ulcer,  Smith 1 
very  ingeniously  recommends  that  silver  nitrate  be  given  in  i-  to  J- 
grain  doses  dissolved  in  an  ounce  of  water,  and  administered  while  the 
patient  is  lying  on  the  right  side,  so  as  to  bring  the  solution  into  con- 
tact with  the  ulcer  if  situated  in  its  usual  position  near  the  pylorus. 
Silver  nitrate  is  so  readily  decomposed,  and  hyperacidity  is  so  common 
in  ulcer,  that  it  is  more  than  probable  that  the  insoluble  chloride  is 
formed  on  the  entrance  of  the  nitrate  into  the  stomach,  except  in  those 
cases  in  which  acidity  is  lessened  or  much  albumin  or  peptone  is  pres- 
ent ; and  when  the  latter  is  the  case  the  salt  would  be  too  much  diluted 
to  exert  any  local  effect.  As  the  chloride,  because  of  its  insolubility  in 
the  stomach,  is  practically  inert,  it  would  appear  useless  to  administer 
silver,  even  in  the  mode  suggested  by  Smith,  in  cases  with  hyper- 
acidity ; and  yet  it  is  in  this  same  class  of  cases  that  the  employment 
of  silver  has  its  warmest  advocates,  it  being  supposed,  in  some  undis- 
covered manner,  to  diminish  the  excretion  of  a too  highly  acid  gastric 
juice  and  thus  lessen  pain.  In  the  more  chronic  ulcers  with  thickened, 
indurated  edges  and  great  depth  and  extent,  in  which  healing  is  tardy 
under  the  most  favorable  treatment,  and  in  which  hyperaciditv  is  re- 
placed by  subacidity  due  to  the  development  of  gastric  catarrh,  little 
benefit  could  result  from  the  use  of  silver  nitrate,  even  if  applied 
directly  to  the  lesion  in  the  largest  dose  compatible  with  safety.  What- 

1 Loc.  cit. 
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ever  benefit  resulted  would  be  through  its  influence  on  the  associated 
catarrhal  condition.  Bismuth,  too,  and  zinc  oxide — the  former  of  which 
has  been  in  use  for  over  a century  in  gastric  disorders,  especially  in  ulcer 
and  in  gastralgia — can  have  but  little  directly  curative  effect  on  the  ulcer, 
even  when  given  in  the  enormous  doses  (upward  of  half  an  ounce) 
frequently  used  by  the  French.  The  influence  of  these  drugs,  like 
silver,  is  exerted  chiefly  in  a symptomatic  direction.  The  condition 
of  hyperacidity  is  advantageously  met  by  the  administration  of  small, 
frequently-repeated  doses  of  some  of  the  alkalies  mentioned.  One  of 
the  best  is  that  recommended  by  Smith — precipitated  magnesium 
hydrate  (“milk  of  magnesia”).  This  preparation  is  unirritating 
nnd  has  high  neutralizing  power.  It  has  the  appearance  and  some- 
what the  taste  of  milk,  and  may  for  that  reason  be  well  administered 
in  that  liquid.  It  is  preferable  to  the  alkaline  carbonates  in  ulcer,  as 
the  evolution  of  carbonic  dioxide  in  the  stomach  is  avoided.  AVhen 
hypersecretion  accompanies  hyperacidity,  it  may  be  necessary  to  resort 
to  lavage  with  the  soft  black  rubber  stomach-tube,  the  use  of  which  is 
free  from  risk  if  not  introduced  too  soon  after  a haemorrhage  or  unless 
violent  retching  and  vomiting  are  caused  by  it.  Patients  who  submit 
to  its  employment  are  usually  so  markedly  benefited  as  regards  ameliora- 
tion or  cessation  of  pyrosis,  gastralgia,  and  vomiting  when  due  to  hyper- 
acidity that  they  desire  to  continue  its  use.  As  a rule,  however,  its 
employment  is  easier  in  hospital  than  in  private  practice. 

The  old-fashioned  Carlsbad  crystalline  salt,  the  use  of  which  was 
first  advocated  by  Ziemssen,  is  of  the  greatest  utility  in  ulcer  as  an 
antacid  and  also  as  a laxative.  In  the  dose  recommended  by  Ziemssen 
it  neutralizes  acidity,  cleanses  the  ulcerated  surface,  and  by  its  effect  on 
the  gastric  peristole  removes  stagnant  irritating  ingesta.  This  crystal- 
line salt,  the  chief  ingredients  of  which  are  sodium  sulphate  and  carbo- 
nate, the  former  in  large  excess,1  cannot  be  efficiently  replaced  by  Carls- 
bad water  or  artificial  Carlsbad  salts  containing  sodium  chloride  in  any 
amount,  as  advocated  by  Welsh,2  following  Liechtenstein,  except  in 
ulcer  complicated  by  gastric  catarrh  with  subacidity,  because  of  the 
stimulating  effect  of  sodium  chloride  on  gastric  secretion  and  its  irritant 
action  on  the  ulcerated  surface. 


1 Its  composition  is  sodium  sulphate,  37.69  ; sodium  chloride,  0.39  ; sodium  carbo- 
nate, 6 ; potassium  sulphate,  traces  ; water  of  crystallization,  55.52.  This  must  not  he 
confounded  with  the  Carlsbad  salt  in  powder  form,  which  contains  considerable  quan- 
tities of  sodium  bicarbonate  and  chloride.  Both  of  these  salts,  bottled  in  Carlsbad,  may 
be  procured  from  any  druggist  or  direct  from  the  importers,  the  Eisner  & Mendelson 
Co.  of  New  York.  They  can,  of  course,  be  prepared  artificially,  especially  the  crys- 
talline salt. 

2 Welsh  (Pepper’s  System  of  Medicine,  vol.  ii.  p.  523)  recommends  a combination  of 
sodium  sulphate,  5 ounces;  sodium  bicarbonate,  2 ounces;  and  sodium  chloride,  1 
ounce.  One  to  two  heaping  tea-spoonfuls  of  this,  the  dose  given,  would  contain  from 
12  to  24  grains  of  common  salt. 
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Zierassen’s  method  of  administration  gives  the  most  satisfactory 
result  :l  A table-spoonful  is  dissolved  in  a pint  of  lukewarm  water,  and 
one-fourth  is  taken  every  ten  minutes,  half  an  hour  elapsing  between  the 
last  dose  and  the  morning  meal.  If  the  bowels  are  moved  more  than 
twice  or  not  at  all,  the  quantity  of  salts  taken  next  day  must  be  regu- 
lated accordingly,  but  the  amount  of  water  in  which  the  salt  is  dis- 
solved should  be  the  same. 

Pain  in  gastric  ulcer,  especially  the  continuous  dull  localized  pain, 
with  sharp  exacerbations  appearing  shortly  after  eating,  indicating  irri- 
tation of  the  nerve-filaments  in  the  floor  of  the  ulcer,  is  best  relieved  by 
either  total  withdrawal  of  feeding  by  the  mouth  for  a few  days,  rectal 
alimentation  being  substituted,  or  the  use  of  an  absolute  milk  or  pep- 
tonized milk-gruel  diet.  Opium  or  its  derivatives  should  be  resorted  to 
rarely  if  at  all,  unless  the  pain  is  very  intense,  until  the  influence  of 
careful  feeding  has  been  tried,  not  only  because  of  the  risk  of  establish- 
ing the  opium  habit,  but  because  the  relief  obtained  by  this  drug  is  apt 
to  render  the  patient  less  cautious  as  to  diet.  If  an  opiate  seem  indica- 
ted, morphine  is  preferable  to  opium  itself.  It  may  be  used  hypoder- 
mically if  prompt  relief  is  required,  or  may  be  given  by  the  mouth,  com- 
bined with  dilute  hydrocyanic  acid  or  perhaps  with  bismuth  or  other  of 
the  drugs  mentioned  for  the  relief  of  gastralgia.  Should  the  pain  be 
localized  in  the  anterior  stomach-walls,  the  application  of  a small  blis- 
ter or  an  ice-bag  or  hot  fomentations,  if  the  patient  can  be  confined  to 
bed,  will  often  relieve  it.  Decubitus  is  frequently  essential  to  other 
means  for  the  relief  of  pain,  the  latter  not  decidedly  ameliorating 
until  rest  in  recumbency,  supine,  prone,  or  on  one  side,  is  tried.2 

The  diffuse  paroxysmal  gastralgic  attacks  which  are  very  common 
and  often  very  severe  in  ulcer  are  usually  due  to  radiation  of  the  irri- 
tation caused  by  the  implication  of  sensitive  nerves  in  the  ulcerative 
process,  and  also  by  contact  of  the  hyperacid  gastric  juice  with  the 
exposed  nerve-filaments  in  the  floor  of  the  ulcer ; or  gastralgia  may 
be  caused  by  the  irritating  effect  of  the  acid  secretion  on  the  hyper- 
sensitive stomach-nerves  without  implication  of  the  latter  in  the  ulcer- 
ation. If  the  circumscribed,  continuous,  dull  pain,  with  paroxysmal 
exacerbations  soon  after  eating,  is  associated  with  gastralgia,  though 
the  same  association  occurs  less  commonly  in  the  gastralgia  of  hyper- 
acidity, a diet  of  milk  or  peptonized  milk-gruel  or  similar  food 
should  be  resorted  to.  In  gastralgia  of  hyperacidity,  alkalies  com- 

' Quoted  by  Leube,  op.  cit.,  p.  222. 

2 Pain  is  sometimes  assuaged  by  the  assumption  of  a special  posture,  the  relief  being 
most  decided  after  a meal : the  influence  of  posture  on  the  former  was  thought  by 
Osborne  (Dublin  Journal  Med.  Science,  xxvii.  p.  25,  1885,  quoted  by  Welsh)  to  indicate 
the  locality  of  the  ulcer — relief  in  the  prone  position  suggesting  ulcer  of  the  posterior 
wall ; in  the  supine  position,  ulcer  of  the  anterior  wall;  on  the  right  or  left  side,  ulcer 
of  the  pyloric  or  cardiac  region,  'respectively. 
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bined  with  bismuth  subnitrate  and  very  small  doses  of  morphine,  if  the 
urgency  of  the  pain  demands  the  latter,  may  be  tried.  A powder  con- 
taining 3 to  5 grains  of  magnesia,  5 to  10  of  bismuth  subnitrate,  and 
tV  to  iV  morphine  sulphate  is  useful,  repeated  at  hourly  intervals, 
if  necessary,  until  three  or  four  doses  are  taken.  Cannabis  indiea1 
to  ^ grain  of  the  extract),  cocaine  muriate  to  £ grain),  and  bella- 
donna (TV  to  \ grain  of  the  extract),  used  singly  or  combined  with 
each  other,  with  bismuth,  an  alkali,  or  with  dilute  hydrocyanic  acid, 
often  relieve  the  gastralgias  of  ulcer. 

Gastralgia  not  dissipated  by  the  means  suggested  may  occasion- 
ally continue  after  complete  healing  of  the  ulcer.  It  is  then  probably 
due  to  compression  of  nerve-filaments  in  the  cicatricial  tissue  of  the 
ulcer,  and,  unfortunately,  is  not  susceptible  of  cure  by  medical  means. 
Flatulent  distension  of  the  stomach  is  sometimes  a cause  of  pain.  A 
few  drops  of  Hoffman’s  anodyne  with  mint-water  will  cause  expul- 
sion of  the  gas.  If  acidity  is  present,  an  antacid,  preferably  not  a 
carbonate,  may  be  also  administered.  Charcoal,  the  power  of  which 
to  absorb  gases  in  the  moist  state  is  supposed  to  be  nil,  will  often 
relieve  flatulence. 

Vomiting,  especially  that  due  to  implication  of  some  of  the  gastric 
nerve-filaments  in  the  ulcerative  process,  is  often  not  controlled  till 
rectal  feeding  for  short  intervals  replaces  that  by  the  mouth.  A\  hen 
vomiting  occurs  and  shows  a tendency  to  persist,  rest  in  recumbency 
is  necessary.  All  food  must  be  withheld  save  iced  milk,  peptonized  oi 
plain,  or  peptonized  milk-gruel  in  very  small  quantities,  a tea-spoonful 
or  two  at  a time.  Pellets  of  ice  may  be  given  or  very  small  quantities 
of  one  of  the  carbonated  waters,  iced,  or  a not  over-dry  iced  champagne 
may  be  tried.  Morphine  sometimes  gives  relief,  preferably  adminis- 
tered hypodermically.  The  combination  of  bismuth,  carbolic  acid, 
and  mint-water  previously  mentioned  is  sometimes  efficient.  An 
ice-bag,  a sinapism,  or  a small  blister  to  the  epigastrium  may  have  to 
be  resorted  to— the  first  two  early,  the  blister  after  exhausting  other 
means.  A brief  unsuccessful  trial  of  milk  or  milk-gruel  demands 
resort  to  rectal  feeding  for  a period  of  three  or  four  days,  the  stomach 
being  allowed  a complete  rest.  Feeding  by  the  mouth  is  then  cau- 
tiously renewed,  peptonized  milk-gruel  or  peptonized  milk,  at  first 
in  tea-spoonful  doses  only  at  very  short  intervals,  being  alone  used 

while  a tendency  to  vomit  continues. 

The  occurrence  of  haemorrhage  from  the  stomach  necessitates  abso- 
lute rest  in  recumbency,  preferably  perhaps  on  the  left  side,  as  recom- 


i Cannabis  indiea  has  been  recently  highly  landed  by  G.  S6e  {Lancet,  Aug.  2,  Sept. 
13  and  20  1890)  as  a gastric  sedative  in  the  pain  of  neurotic  and  gastric  dyspepsia. 
WhT„  tl,e  former  is  accompanied  by  hyperacidity  he  give,  cannabis  indiea  with  large 
doses  of  sodium  bicarbonate  four  hours  after  meals. 
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mended  by  Smith/  that  gravitation  may  assist  in  the  arrest  of  the 
bleeding,  and  that  the  contents  of  the  stomach  may  be  removed  from 
the  ulcer  should  this  be  situated  near  the  pylorus.  Pellets  of  ice,  the 
most  efficient  haemostatic,  should  be  freely  swallowed,  a light  ice-bag 
laid  on  the  epigastrium,  and  heat  applied  to  the  legs  and  feet  if  the 
extremities  are  cold.2  A hypodermic  injection  of  to  grain  of 
morphine  sulphate  is  indicated  as  a vascular  sedative  and  for  the 
purpose  of  allaying  the  patient’s  nervous  apprehensions,  which  indi- 
rectly may  tend  to  increase  the  haemorrhage  through  its  disturbing 
influence  on  the  heart’s  action.  Efforts  should  also  be  made  to 
diminish  by  reassuring  words  the  alarm  felt  by  the  patient  and 
those  about  him,  and  the  utmost  quiet  on  the  part  of  the  latter  must 
be  insisted  upon.  Leube  suggests  that  the  bed-chamber  be  kept  cool 
and  the  bed-covering  light,  in  order  not  to  increase  the  uneasiness  of 
the  patient  by  interfering  with  respiration. 

The  utility  of  ergot  in  gastrorrhagia  is  questionable,  and,  despite 
the  fact  that  it  is  generally  recommended,  the  supposed  results 
obtained  by  its  use  are  probably  of  the  joost-lioc  order.  Hsemate- 
mesis  in  ulcer,  if  at  all  profuse,  is  due  to  the  perforation  of  an 
artery,  and  not  to  capillary  oozing,  a frequent  cause  of  the  gastror- 
rhagia of  hepatic  cirrhosis.  When  the  result  of  rupture  of  capil- 
laries or  arterioles,  the  employment  of  ergot  would  be  beneficial  were 
not  its  use  unnecessary — the  bleeding  usually  ceasing  without  it.  But 
when  the  haemorrhage  is  due  to  the  opening  of  an  artery,  the  usual 
-cause  of  the  copious  bleeding  in  ulcer,  ergot  is  positively  contraindi- 
cated, as  pointed  out  by  Smith  f for,  because  of  the  constricting  action 
•of  this  drug  on  the  vessels  being  confined  to  the  arterioles,  obstruc- 
tion of  the  collateral  circulation,  with  increased  tension  a fronte,  must 
occur,  which  would  directly  tend  to  augment  the  haemorrhage. 

The  employment  of  such  haemostatics  as  iron,  tannin,  lead,  alum, 
sulphuric  acid,  turpentine,  and  the  like  need  only  be  mentioned 
to  be  condemned.  They  are  not  merely  valueless  iu  controlling  the 
haematemesis  of  ulcer,  given  in  the  only  manner  in  which  their  admin- 
istration is  practicable,  but  are  provocative  of  harm  by  the  gastric  dis- 
turbance their  ingestion  is  likely  to  incite.  The  best  haemostatic  is  ice, 
the  use  of  which  has  been  already  mentioned.  The  extraordinary  sug- 
gestion of  tamponing  the  stomach  by  the  introduction  of  a collapsed 

1 Smith  (lor,,  cit.)  suggests  that  as  the  gastric  arterv  runs  from  left  to  right  along  the 
lesser  curvature,  advantage  should  be  taken  of  the  influence  of  gravitation  in  the 
arrest  of  hemorrhage,  supposing  the  ulcer  is  situated  near  the  pylorus. 

2 Drinking  very  hot  water  has  recently  been  recommended  in  gastrorrhagia  as  an 
efficient  luemostatic.  It  is  questionable  if  it  can  be  as  efficient  as  ice  swallowed  undis- 
solved. The  temperature  of  the  water  taken  would  soon  be  diminished  to  that  just 
sufficiently  warm  to  dissolve  the  coagulum  at  the  site  of  the  ruptured  vessels. 

3 A.  H.  Smith,  op.  cit.,  p.  5‘29. 
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rubber  balloon  through  a tube  and  subsequently  inflating  it  with  air, 
or  that  of  passing  a rubber  bag  into  the  stomach  and  filling  it  with 
water,  with  the  idea  of  thus  controlling  gastric  haemorrhage,  is  scarce 
worthy  of  notice.  Apart  from  the  danger  of  tearing  the  ulcerated  sur- 
face or  rupturing  the  stomach  when  the  bag  is  filled  to  a sufficient 
capacity  to  check  bleeding  mechanically,  the  use  of  such  a remedy 
would  scarcely  be  practicable  even  within  the  confines  of  a Continental 
hospital. 

A still  more  impracticable  suggestion  for  checking  hsematemesis 
not  readily  controlled  by  medical  means  is  that  of  Rydygier,1  who 
advocates  the  performance  of  gastrotomy  with  the  object  of  excising 
the  ulcer;  but  the  impossibility  of  accurately  locating  its  situa- 
tion would  alone  render  this  proposition  scarce  worthy  of  serious- 
consideration. 

Syncope  favors  cessation  of  gastric  haemorrhage  through  diminu- 
tion in  the  force  of  the  heart’s  action,  promoting  formation  of  a throm- 
bosis in  and  about  the  bleeding  vessel.  No  great  effort,  therefore,, 
should  be  made  to  prevent  its  occurrence  or  to  overcome  it  immedi- 
ately, unless  a fatal  termination  seems  imminent  through  the  resulting 
cerebral  anaemia.  The  patient,  if  not  already  in  recumbency,  should 
be  so  placed.  By  supplying  the  brain  with  more  blood  this  position 
alone,  without  medication,  will  often  promote  a prompt  return  to  con- 
sciousness. Alcoholic  stimulants  must  be  given  cautiously  if  at  all, 
and  never  by  the  stomach.  Nitro-glycerin  (1  minim  of  a 1 per  cent, 
alcoholic  solution)  in  a syringeful  of  ether  or  in  water  may  be  admin- 
istered subcutaneously,  and  usually  with  immediate  beneficial  result  if 
unconsciousness  is  profound  and  prolonged. 

Transfusion  is  indicated  immediately  after  the  occurrence  of  liaema- 
temesis  only  when  it  seems  probable  that  the  patient  will  succumb 
from  the  failure  of  circulation,  experience  having  shown  that  the 
increased  vascular  pressure  resulting  from  transfusion  is  likely  to 
occasion  renewed  and  perhaps  fatal  haemorrhage  by  leading  to  the 
dislodgment  of  the  thrombus  blocking  the  opened  vessel.  For  this 
reason,  the  imminence  of  a fatal  termination  demanding  some  such  inter- 
ference, the  risk  must  be  taken,  but  only  the  smallest  amount  of  fluid 
should  be  introduced  which  is  capable  of  tiding  over  the  dangerous 
period,  and  this  must  be  injected  very  slowly  under  low  pressure. 
These  precautions  are  less  necessary  if  transfusion  is  demanded  because 
of  the  acute  anaemia  a few  days  subsequent  to  the  haemorrhage,  when 
its  recurrence  seems  unlikely.  Here  a larger  amount  may  be  intro- 
duced with  but  little  risk.2 

1 Berliner  Jclin.  Woch.,  Jan.  16,  1882. 

* The  only  risk  then  being  perforation  by  the  suddenly  raised  pressure,  if  a dis- 
eased vessel  in  the  ulcer  is  on  the  point  of  rupture. 
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In  either  event,  if  transfusion  is  demanded,  the  infusion  into  a vein 
of  a saline  solution  should  be  preferred  to  the  introduction  oi  blood. 
The  latter  in  recent  years  has  been  almost  entirely  replaced  by  the 
former,  saline  solutions  practically  fulfilling  better  than  blood  all  the 
conditions,  physical  and  hsemogenic,  to  meet  which  transfusion  is 
undertaken,  besides  being  far  safer  and  easier  of  application.1  A f-  per 
cent,  solution  of  common  salt — about  a drachm  to  the  pint — is  the  most 
convenient.2  Not  over  a half  or  three-quarters  of  a pint  should  be 
introduced  at  first.  When  a recurrence  of  the  haemorrhage  is  feared, 
more  can  be  used  later  should  the  urgency  of  the  symptoms  again 
demand  it.  The  solution  should  be  made  with  boiled,  preferably  dis- 
tilled, water.  It  must  be  of  the  body-temperature,  and  is  readily 
introduced,  all  that  is  required  being  a small  glass  canula,  a piece  of 
rubber  tubing,  and  a funnel.  The  fluid  might  be  injected  into  the 
cellular  tissue,  preferably  between  the  scapulae,3  in' place  of  a vein. 
The  resulting  benefit  would  be  as  great,  though  not  so  promptly  pro- 
duced, and  the  danger,  that  of  sudden  raising  of  vascular  tension,  would 
be  largely  obviated. 

No  food  should  be  given  by  the  mouth  during  haemorrhage  or  for 
several  days  subsequently  if  it  can  possibly  be  avoided.  The  patient 
should  be  nourished  by  the  rectum  in  the  manner  indicated.  Should 
the  latter  be  absolutely  impracticable  through  the  enemata  not  being 
retained,  a very  small  quantity  of  liquid  food  may  be  allowed  iced , 
such  as  peptonized  milk,  milk-gruel,  or  beef-peptone  in  bouillon. 

Perforation  of  the  stomach,  with  resulting  peritonitis,  in  gastric 
ulcer  necessitates  the  administration  of  full  doses  of  opium  by  the 
mouth  or  morphine  hypodermically.  Hot  fomentations  should  be 
applied  to  the  abdomen  ; absolute  rest  in  recumbency,  with  decubitus 
such  as  to  have  the  ulcer  uppermost,  should  be  enjoined.  Feeding 


1 See  Wm.  Hunter’s  most  valuable  lectures  on  tranfusion,  Brit.  Med.  Journ.,  vol 
ii.,  1889.  ’ 

As  Kroenecker  s experiments  (editorial  in  University  Medical  Magazine,  abstracted 
in  Polyclinic,  December,  1888)  show  that  a transfused  solution  of  common  salt  cannot 
support  the  heart  unless  reinforced  by  proteids,  it  is  suggested  by  Ringer  that  other 
saline  solutions  not  possessing  this  disadvantage  be  substituted  for  that  of  simple  salt,  j 
lunger  considers  the  best  of  these  to  be  a solution  of  tribasic  calcium  phosphate  and 
potassium  chloride— salts  representing  the  necessary  ones  of  blood-serum.  These  he 
combines  in  the  proportion  of  3 fluidounces  of  a saturated  solution  of  the  former  with 
85  minims  of  a 1 per  cent,  solution  of  the  latter.  According  to  Ringer,  this  solution 
''iH  stimulate  the  heart  as  well  as  increase  the  volume  of  the  blood-stream,  and  might 
be  substituted  with  decided  advantage  for  simple  salt  solution  when  the  introduction 
o .Marge  amount  of  fluid  is  attended  with  the  risk  above  mentioned. 

3 Galabin  ( Transactions  Obstetrical  Soc.,  London,  1890,  p.  5)  suggests  this  method 

after  post-partum  haemorrhage.  The  common-salt  solution — from  1 to  3 pints is 

introduced  by  the  aid  of  a sterilized  aspirator  needle,  a piece  of  gum  tubing,  and  a large 
funnel.  It  is  diffused,  if  necessary,  by  massage.  The  flow  can  be  accelerated  by  run- 
ning the  oiled  finger  and  thumb  down  the  outside  of  the  tube. 
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by  the  stomach  must  of  course  be  discontinued.  If  the  stomach  is 
suspected  to  contain  much  food,  an  effort  should  be  made  to  evac- 
uate the  contents  by  the  tube,  a full  dose  of  morphine  hypoder- 
mically preceding  its  introduction,  and  cocaine  being  used  locally  to 
obviate  nausea  and  retching,  the  last  of  which  will  tend  to  increase  the 
size  of  the  perforation. 

Perforation  of  the  stomach,  with  escape  of  its  contents  into  the 
peritoneal  cavity,  is  in  the  vast  majority  of  cases  followed  by  collapse 
and  death  in  the  course  of  a few  hours  or  days.  Surgical  interference 
is  warrantable  if  it  is  thought  the  site  of  the  perforation  can  be 
reached  by  laparotomy.  To  render  the  operation  successful  in  these 
cases  a more  accurate  mode  of  diagnosing  the  position  of  ulcers  seems 
essential.1 

If  chloro-ansemia  is  decided  in  ulcer,  preparations  of  iron  and 
arsenic  should  be  resorted  to  for  its  removal  at  as  early  a period  as 
is  compatible  with  their  safe  admistration.  Prior  to  this  much  can  be 
done  by  the  observance  of  rest  in  recumbency,  thus  permitting  as 
slight  demand  on  the  vital  energies  as  possible.  If  the  stomach  will 
tolerate  it  equally  well,  some  form  of  beef  food,  such  as  Mosquera’s  pep- 
tone jelly  or  that  of  Leube,  should  be  preferred  to  a diet  of  milk.  A 
preparation  termed  haemoglobin  compound,  made  from  the  formula 
of  Dr.  F.  E.  Stewart,  consisting  of  fresh  defibrinated  bullock’s  blood, 
extract  of  malt,  glycerin,  and  alcohol,  is  of  very  great  value  as  a nutri- 
ent and  as  a synergist  to  other  foods.  It  may  be  administered  by  the 
rectum  as  an  addition  to  the  ordinary  nutrient  enema,  or,  since  it  is 
usually  well  borne  by  the  stomach  and  is  of  very  agreeable  taste,  it 
may  also  be  given  by  the  mouth.  The  initial  dose  is  15  drops  well 
diluted,  which,  agreeing  well,  may  be  increased  gradually  to  upward 
of  a dessert-spoonful  three  to  four  times  daily.  Some  little  experience 
with  this  preparation  in  anaemic  conditions  enables  the  writer  to  speak 
with  confidence  as  to  its  value  as  a reconstructive. 

Enemata  of  defibrinated  blood,  of  which  mention  has  already  been 
made,  are  also  of  especial  value  in  combating  the  anaemia  of  gastric 
ulcer.  These,  when  an  anaemic  condition  is  marked,  are  to  be  pie- 
ferred  to  milk  enemata.  They  are  borne  equally  well  by  the  bowel, 

1 See  a case  reported  by  Nissere  {St.  Petersburger  mecl.  Woch.,  No.  41, 1890,  abstracted 
in  Bril.  Mecl.  Journ.,  Jan.  3,  1S91)  in  which  perforation  and  commencing  peritonitis 
consequent  on  ulcer  of  the  stomach  was  diagnosed.  The  abdomen  was  opened.  1 here 
was  no  free  gas  in  the  peritoneal  sac  nor  other  signs  of  perforation.  The  stomach  readily 
presented  in  the  wound,  but  showed  no  other  abnormality  than  excessive  vascularity  ol 
the  serous  coat.  The  abdomen  was  closed  without  further  disturbance  oi  its  contents. 
The  patient  did  well  until  a month  after  the  operation  ; abdominal  pain  and  collapse 
then  occurred,  followed  by  death.  A necropsy  showed  a perforation  m the  anterior 
stomach-wall,  due  to  a large  ulcer  at  the  lesser  curvature  which  had  extended  to  lie 
anterior  wall  and  then  ruptured.  This  had  been  hidden  by  adhesions  binding  the  left 
lobe  of  the  liver  and  stomach  together. 


CANCER  OF  THE  STOMACH. 


953 


and  are  absorbed  as  readily.  The  preparation  of  iron  which  agrees 
best  is  the  albuminate : this  may  be  prepared  extemporaneously  by  , 
combining  egg-albumin  with  iron  chloride/  or  the  solution  ol  iron 
albuminate  made  by  Drees  of  Bentheim,  Germany,  may  be  prescribed 
instead.  The  dose  of  the  last  is  J to  1 tea-spoonful  three  times  daily. 

It  seems  to  be  better  borne  than  other  salts  of  iron,  and  may  be  given 
by  the  mouth  even  in  the  active  stage  of  ulcer  and  in  cases  in  which 
hiematemesis  has  recently  occurred.2  Small  doses  of  Bland’s  pill  also 
agree  very  well,  provided  the  pill  is  soft  and  that  decomposition  of  the 
iron  sulphate  and  potassium  carbonate  have  not  occurred  in  its  con- 
struction. The  initial  dose  should  be  1 to  2 grains  three  times  daily, 
gradually  increased  to  a much  larger  quantity  if  the  stomach  remains 
tolerant.  Deduced  iron  is  also  usually  well  borne,  and  may  be  pre- 
scribed with  althaea  powder  and  gelatin  made  into  soft  pills,  as  recom- 
mended by  Leube.3  The  salts  of  iron  with  the  vegetable  acids,  such 
as  the  citrate  and  lactate,  are  usually  easily  digested,  though  of  less 
efficiency  than  those  before  mentioned. 

It  is  rarely  necessary  to  resort  to  the  hypodermic  method  of  admin- 
istering iron : should  it  be  employed  in  this  manner,  the  least  irritating 
salt  is  perhaps  the  citrate,  used  in  aqueous  solution  in  doses  of  1 to  4 
grains.  Arsenic  may  be  given  in  pill  form  in  combination  with  iron 
or  preferably  alone  in  solution — the  official  Fowler’s  solution  or  liquor 
acidi  arseniosi ; the  latter  of  which  seems  to  be  more  certain  in  its 
effects  than  the  former.  Either  may  be  used  in  doses  of  1 drop, 
increased  to  several  if  well  borne,  three  times  daily  after  meals. 

Pyloric  stenosis  not  rarely  succeeds  cicatrization  of  gastric  ulcer  and 
leads  to  obstructive  dilatation,  necessitating  surgical  interference  for  its 
alleviation.  The  question  of  operation  is  briefly  considered  in  the 
therapy  of  Dilatation  of  the  Stomach. 


CANCER  OF  THE  STOMACH. 

Cancer  of  the  stomach  is  not  only  an  incurable  malady,  but  one 
the  progressiveness  of  which  is  little  subject  to  retardation  by  medical 

1 Ewald  (op.  cit.,  p.  237)  prescribes  a tea-spoonful  of  2 or  3 per  cent,  solution  of 
ferric  chloride  to  a wine-glassful  of  a solution  of  egg-albumin  (1  part  of  white  of  egg 
to  2 of  water),  to  be  taken  through  a tube  several  times  daily.  This  he  regards  as 
efficient  as  the  proprietary  preparations  of  iron  albuminate,  and  much  less  expensive. 
Tincture  of  iron  chloride  alone,  well  diluted,  often  agrees  very  well,  and  in  doses  of  3 
to  4 drops  is  recommended  by  Gerliardt  for  the  relief  of  the  pain  of  gastric  ulcer. 

2 Griffith,  Medical  and  Surgical  Reporter,  May  16,  1891. 

3 Leube’s  formula  is  reduced  iron  and  altluea  powder,  of  each  1 grain,  and  suffi-  • 
cient  gelatin  to  make  a soft  pill. 
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means.  A consideration  of  its  therapy,  therefore,  limited  as  the  latter 
is  to  mere  symptomatology,  is  less  inviting  than  that  of  the  affections 
previously  discussed.  It  is,  however,  of  consequence,  since,  if  the 
downward  progress  of  the  disease  cannot  be  decidedly  controlled,  the 
accompanying  symptoms,  which  tend  to  render  the  patient’s  last  days 
miserable,  may  be  so  far  controlled  as  to  permit  comparative  com- 
fort during  this  period. 

The  diet  is  of  the  first  importance.  By  its  judicious  regulation  the 
severity  of  several  of  the  more  distressing  manifestations  of  the  disease, 
such  as  vomiting  and  pain,  may  be  diminished,  nutrition  maintained, 
and  the  comfort  of  the  patient  promoted  until  the  advent  of  a fatal 
termination.  Because  of  the  almost  invariable  absence  of  free  hydro- 
chloric acid  from  the  gastric  secretion  in  advanced  cases  of  cancer  of 
the  stomach,  and  of  the  tendency  of  the  growth,  from  its  usual  situa- 
tion, to  encroach  upon  and  constrict  the  pylorus,  the  diet  should  con- 
sist, except  in  the  early  period  of  the  disease,  when  both  secretion  and 
motility  for  a time  may  be  unaffected,  only  of  such  aliment  as  will  either 
readily  enter  the  circulation  from  the  stomach  or  pass  the  narrowed 
pylorus  and  undergo  absorption  in  the  bowel.  The  diminution  in,  or 
moi’e  frequently  the  entire  absence  of,  free  hydrochloric  acid  in  the 
gastric  secretion,  and  the  presence  of  lowered  motility,  necessitate  the 
administration  of  predigested  aliment,  of  which,  when  the  latter  is  used, 
animal  is  preferable  to  vegetable,  as  it  is  less  liable  when  absorption  is 
tardy  to  undergo  fermentation,  with  the  production  of  the  organic  acids 
and  other  irritating  products,  the  presence  of  which  in  the  stomach  will 
aggravate  the  patient’s  discomfort  and  increase  the  liability  to  develop- 
ment of  secretory  disturbances ; and  as  there  is  apt  to  be  a loathing  for 
animal  food,  largely  due  to  the  inability  to  digest  it,  an  albuminoid 
dietary  can  be  best  taken  in  a semifluid  or  fluid  condition. 

Because  of  the  incurable  nature  of  the  malady,  however,  the  inclina- 
tion of  the  patient  as  far  as  possible  should  be  consulted,  the  sole  object 
in  restricting  the  dietary  being  to  maintain  nutrition  and  diminish  the 
severity  of  such  of  the  symptoms  as  are  likely  to  be  aggravated  by 
injudicious  feeding.  Soft  aliment  should  not  be  lesoited  to  if  solid 
food  can  be  taken,  as  the  patient  soon  wearies  of  it,  however  palatably 
it  may  be  prepared.  Its  constant  use,  unfortunately,  is  demanded  eaily 
in  the  case,  when  complete  anorexia  and  pyloric  obstruction  develop. 

In  those  exceptional  cases  in  which  hydrochloric  acid  is  present  in 
excess  or  in  normal  amount,  or  in  which  its  secretion  is  not  decidedly 
diminished,1  and  the  preservation  of  a fair  peristole  still  permits  efli- 

1 There  seems  little  doubt  that  the  absence  of  hydrochloric  acid  in  cancer  of  the 
stomach  is  due  to  disturbance  of  the  secretory  structure,  leading  to  atrophy  oi  the 
tubules,  most  likelv  produced  through  the  concomitant  gastritis.  In  those  rare  cases 
in  which  secretion  of  hydrochloric  acid  has  persisted  until  death,  despite  the  presence 
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cient  gastric  digestion  and  transference  of  the  chyme  into  the  bowel, 
considerable  license  may  be  permitted,  ordinary  care  being  exercised 
that  no  food  is  indulged  in  that  causes  marked  discomfort  or  that  will 
aggravate  the  tendency  to  gastritis,  which  becomes  decided  with  the 
progress  of  the  cancer. 

When  symptoms  of  pyloric  constriction  and  those  of  impairment 
of  digestion  are  absent,  whether  due  to  the  growth  occupying  the  body 
of  the  stomach  or  when  adjacent  to  the  pylorus,  though  of  too  small 
size  to  obstruct  the  orifice  or  interfere  with  peristole,  retention  of  food 
in  the  stomach  not  being  favored,  both  a farinaceous  and  an  animal 
dietary  may  be  allowed. 

If  hydrochloric  acid  is  simply  diminished,  its  presence  in  a free 
state  still  being  shown  by  Giinzberg’s  or  the  calcium-carbonate  test, 
and  symptoms  of  obstruction  are  absent  or  only  slightly  marked,  the 
administration  of  hydrochloric  acid  in  the  manner  and  doses  suggested 
in  the  treatment  of  Chronic  Gastric  Catarrh  is  indicated.  Pepsin 
may  also  be  necessary,  though  its  secretion  in  carcinoma  of  the  stom- 
ach is  rarely,  if  ever,  diminished  in  the  same  degree  that  hydrochloric 
acid  is,  the  former  and  the  milk-curdling  ferment  being  usually  present 
to  the  end,1  unlike  what  occurs  in  primary  gastric  atrophy  or  that 
secondary  to  gastric  catarrh,  in  which  pepsin,  acid,  and  lab-ferment  are 
all  absent.  The  persistence  of  hydrochloric  acid  in  small  quantity  in 
the  combined  state  only  is  not  an  indication  for  the  employment  of  this 
acid,  but  rather  for  the  previous  peptonization  of  all  albuminoids 
ingested,  or  a resort  to  an  easily-digested  farinaceous  aliment  or  to 
the  administration  of  pancreated  preparations  with  the  latter. 

A concentrated  fluid  diet,  representing  considerable  nutriment  in 
small  bulk,  is  especially  indicated  during  the  middle  and  later  periods 
of  the  disease,  when  the  digestive  functions  are  much  disturbed  and 
narrowing  of  the  pylorus  has  occurred.  Some  form  of  peptonized  beef 
should  then  be  used,  such  as  was  mentioned  in  discussing  the  therapy  of 
chronic  gastric  catarrh  and  of  ulcer.  Yelk  of  egg  may  be  combined 
with  the  most  soluble  of  these,  or  they  may  be  exhibited  with  yelk 
of  egg  in  bouillon.  Peptonized  milk  or  peptonized  milk-gruel  may  be 
used  to  vary  the  dietary,  as  may  also  such  preparations  of  predigested 

of  cancer,  the  mucous  membrane,  except  in  the  immediate  locality  of  the  cancer,  lias 
been  found  in  a normal  condition  post-mortem  ; and,  on  the  contrary,  in  those  cases  in 
which  hydrochloric  acid  has  been  persistently  absent  from  the  gastric  secretion,  marked 
atrophy  of  the  mucous  membrane  has  been  found.  See  Rosenheim’s  cases  ( Berliner  klin. 
Wnch.,  Dec.  24, 1888),  in  which  atrophy  of  the  mucous  membrane  was  found  in  12  in 
which  hydrochloric  acid  had  been  absent  from  the  gastric  secretion.  In  2 others  hydro- 
chloric acid  had  been  secreted  in  excess.  In  these  the  mucous  membrane  was  not 
atrophied.  See  also  Ewald’s  case  (Berl,  ldin.  Woch.,  Dec.  3,  1888),  in  which  hydro- 
chloric acid  had  been  diminished  and  no  atrophy  was  found  post-mortem. 

1 \ . Jaksch,  Clinical  Diagnosis,  London,  1890,  p.  110. 
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beef  and  cacao,  which,  taken  with  milk,  are  palatable  and  usually  well 
borne.  The  amount  of  nourishment  taken  at  one  time  should  be  lim- 
ited, frequent  small  meals  being  preferred  to  large  ones  at  longer 
intervals. 

Carbonated  drinks  should  be  avoided,  save  in  the  smallest  quantities. 
Champagne,  however,  is  often  well  borne,  and  is  an  efficient  analeptic 
in  doses  of  a tea-spoonful  to  a table-spoonful.  If  stimulants  are  con- 
stantly indicated,  a strong  not  over-sweet  red  wine  agrees  best. 

When  the  cancer  involves  the  cardia,  producing  stenosis  of  that 
orifice,  usually  shown  by  regurgitation  of  food  immediately  after  it  is 
swallowed,  the  presence  of  persistent  dysphagia,  of  pain  situated  be- 
hind or  near  the  xiphoid  appendix,  of  retraction  of  the  epigastrium, 
and  of  an  obstruction  encountered  in  the  attempted  passage  of  a stom- 
ach-tube or  oesophageal  bougie,  fluid  food  can  alone  be  taken,  and  the 
ingestion  of  this  is  often  impossible  without  resort  to  a stiff  stomach- 
tube.  The  only  other  resource  besides  the  formation  of  a gastric 
fistule  is  feeding  by  the  rectum.  But  as  life  cannot  be  long  sustained 
by  the  last,  apart  from  the  many  disagreeable  features  attending  it,  the 
question  of  gastrostomy  should  receive  serious  consideration.  The  risk 
attending  the  operation  is  not  great,  and  the  comfort  of  the  patient  in 
being  nourished  in  that  way  instead  of  by  the  rectum  is  very  decided. 
Lavage  may  be  accomplished  through  the  fistula,  and  medicine  as  well 
as  food  introduced  in  that  way.  Ewald  recommends  in  cases  in  which 
gastrostomy  is  performed,  and  in  which,  through  absence  of  hydro- 
chloric acid,  gastric  digestion  is  impossible,  that  the  fistule  be  made  as 
near  the  pylorus  as  possible,  so  that  the  feeding  canula  may  be  intro- 
duced through  the  pylorus  into  the  duodenum. 

For  the  relief  of  pain  of  gastric  cancer  opium  in  some  form,  such 
as  the  deodorized  tincture,  or,  preferably,  morphine,  is  indicated : 
either  may  be  given  in  solution  with  2 to  4 drops  of  dilute  hydro- 
cyanic acid,  and  a few  grains  of  bismuth  added  if  vomiting  is  also 
present,  or  in  pill,  combined  with  extract  of  belladonna  and  cannabis 
indica.  Severe  paroxysmal  pain,  not  promptly  controlled  by  the  stom- 
ach administration  of  opium,  necessitates  the  use  of  morphia  hypoder- 
mically, preferably  associated  with  atropine. 

The  occurrence  of  vomiting  calls  for  careful  regulation  of  the 
diet  and  a resort  to  predigested  food.  When  it  continues  despite  a 
diet  restricted  to  small  amounts  of  iced  peptonized  milk  or  milk-gruel, 
rectal  feeding  must  temporarily  replace  that  by  the  mouth.  The  drugs 
most  suitable  for  its  control  are  those  suggested  for  vomiting  accom- 
panying  ulcer,  such  as  pellets  of  ice,  tea-spoonful  doses  of  iced  c.u- 
bonated  waters  or  champagne  ; counter-irritation  or  an  iced  bag  to  the 
epigastrium  sometimes  is  of  service.  Occasionally  remedies  which 
apparently  are  least  indicated  succeed.  Thus  in  a case  ot  Ewald’s 
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weiss  beer,  which  had  been  craved,  was  efficient.  When  vomiting  is 
due  to  stenotic  dilatation  of  the  stomach,  occurring  at  the  usual  inter- 
vals of  several  days,  the  ejecta  being  profuse  in  amount  and  much 
decomposed,  it  can  only  be  controlled  by  lavage  and  a restricted  pre- 
digested fluid  diet,  much  as  in  the  treatment  of  gastric  dilatation.  The 
luematemesis  of  cancer  is  to  be  treated  as  is  that  of  ulcer. 

Gastric  catarrh,  which  occurs  with  sufficient  frequency  in  cancer 
to  be  regarded  as  a part  of  that  disease,  requires  an  identical  therapy  to 
that  already  detailed  in  the  treatment  of  gastritis.  Of  the  stomachics 
for  this  condition,  condurango  seems  especially  worthy  of  mention.  So 
much  benefit,  indeed,  has  resulted  from  its  use  in  chronic  gastritis,  in 
which  cancer  was  also  suspected,  that  it  was  at  one  time  regarded  in  the 
light  of  a true  specific  for  the  latter.  Through  its  influence  on  the 
gastric  catarrh  of  cancer  vomiting  and  pain  are  often  lessened,  and 
appetite,  in  the  earlier  stages  at  least,  promoted.  The  best  mode 
of  employing  it  is  in  macerated  decoction,  after  the  formula  of  Fried- 
reich, the  report  of  whose  cases  of  supposed  cancer  of  the  stomach 
ameliorated  by  condurango  led  to  its  extensive  trial  in  this  affection 
with  the  mistaken  idea  that  it  would  prove  a specific.  Half  an  ounce 
of  condurango-bark  is  macerated  for  twelve  hours  in  13  fluidounces 
of  water,  which  is  evaporated  by  boiling  to  one-half  this  quantity, 
strained,  and  a table-spoonful  is  taken  three  times  daily.  Ewald  rec- 
ommends the  addition  of  a carminative  syrup  to  the  decoction  to  render 
it  more  palatable,  such  as  ginger,  mint,  or  fennel,  and  from  0.3  to  0.5 
per  cent,  of  hydrochloric  acid  to  increase  its  stomachic  effect.  The 
last,  however,  would  probably  be  useless,  save  as  an  antifermentative, 
when  free  hydrochloric  acid  is  absent  from  the  gastric  secretion. 

Fermentation  occurring  in  the  stomach  in  cancer,  and  causing 
pyrosis  and  acid  eructations,  demands  a therapy  similar  to  that  recom- 
mended for  the  same  condition  in  gastric  catarrh  and  gastrectasis. 
Daily  washing  out  of  the  stomach  with  simple  water  or  dilute  solution 
of  the  antifermentatives,  such  as  sodium  sulphite,  boric  acid,  hydro- 
naphthol,  or  of  bismuth  salicylate,  is  much  the  best  remedy.  Lavage 
also  controls  the  vomiting  due  to  retention  and  subsequent  fermentation 
of  the  ingesta,  occurring  when  dilatation  arises  from  constriction  of  the 
pylorus.  It  is,  indeed,  the  most  efficient  remedy  for  the  relief  of  all 
the  symptoms  accompanying  stenotic  dilatation,  and  should  be  regu- 
larly used  unless  great  prostration  and  a tendency  to  hsematemesis  are 
present. 

Resort  to  antacids  is  more  frequently  necessary  than  with  chronic 
gastric  catarrh,  since  we  cannot  hope  more  than  temporarily  to  influence 
the  condition  originating  fermentation  in  cancer,  unlike  what  is  the  case 
in  gastric  catarrh. 

Pyrosis  is  often  very  decided,  due  to  the  development  of  large  quan- 
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titics  of  the  fatty  acids.  Alkalies  joined  with  antifcrmentatives  are  then 
especially  indicated.  The  combinations  suggested  by  Beaumetz1  are 
very  serviceable,  such  as  a powder  containing  5 grains  each  of  sodium 
bicarbonate,  salol,  and  bismuth  salicylate,  or  of  bismuth  salicylate, 
naphthol,  and  powdered  charcoal,  or  of  bismuth  salicylate,  magnesia, 
and  sodium  bicarbonate. 

Because  of  the  absence  of  hydrochloric  acid  from  the  gastric  secretion 
in  most  cases  of  cancer,  the  administration  of  this  acid  can  be  of  but 
little  avail,  either  temporarily  or  permanently,  in  pyrosis  originated  by 
the  presence  of  the  organic  acids,  as  a larger  amount  would  be  required 
to  prevent  the  occurrence  of  fermentation  than  could  at  one  time  be  well 
borne  by  the  stomach. 

The  obstinate  constipation  of  cancer  is  sometimes  relieved  by  lavage. 
Vegetable  aperients,  aloes,  cascara,  rhubarb,  and  the  like  (mentioned 
under  Chronic  Gastric  Catarrh),  are  very  serviceable.  Saline  purgatives 
should  be  used  with  caution  ; they  are  apt  to  debilitate  and  may  lead  to 
diarrhoea.  Warm- water  enemata  are  an  efficient  mode  of  relieving  im- 
paction due  to  atony  of  the  colon. 

Diarrhoea,  which  occasionally  alternates  with  constipation,  and  is 
common  toward  the  termination  of  the  disease,  due  to  irritation  of 
indigestible  food  or  to  catarrhal  enteritis,  can  be  controlled  by  opium 
administered  by  the  mouth  or  rectum. 

Anaemia  accompanying  gastric  cancer,  due  both  to  the  influence  of  the 
cancer  on  the  process  of  nutrition  and  to  the  impaired  gastric  functions, 
is  sometimes  so  decided  as  to  approach  the  condition  termed  pernicious. 
Indeed,  it  has  occasionally  happened  that  cases  of  gastric  cancer  have 
been  mistaken  for  pernicious  anaemia,  the  symptoms  of  the  former 
malady  not  being  sufficiently  marked  to  attract  notice.  The  red 
blood-cells  may  be  reduced  to  less  than  a million  per  cubic  millimetre, 
and  assume  the  distorted  shapes  and  varied  sizes  characteristic  of  perni- 
cious anaemia.  In  other  cases,  and  more  commonly,  the  anaemia  may 
be  of  moderate  grade  and  show  no  tendency  to  develop  into  the  pernicious 
variety.  In  all  arsenic  is  of  most  value  to  stimulate  haemogenesis,  and 
iron  may  also  be  used  if  coincident  diminution  in  haemoglobin  is  present. 
All  treatment  can  be  but  palliative,  the  cause  persisting. 

The  question  of  operative  interference  in  cancer  of  the  stomach,  with 
the  object  of  extirpating  the  growth,  is  one  of  the  highest  importance, 
in  view  of  the  utter  inability  of  the  physician  to  accomplish  more  than 
alleviation  of  the  chief  symptoms,  and  thus  stay  the  downward  prog- 
ress of  the  disease  for  only  a short  period.  This  cannot,  however,  be 
noticed  here  in  more  than  the  barest  outlines. 

The  mortality  attending  resections  of  the  pylorus  for  cancer  de- 
pends largely  upon  the  amount  of  adherence  to  surrounding  parts, 
1 Journal  de  Medecine  et  de  Chirurgie  Pratiques , 1890,  p.  519. 
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the  degrees  of  cachexia,  and  the  skill  of  the  operator.  Too  few  pylor- 
ectomies  have  been  attempted  sufficiently  early  in  the  disease  for  a very 
definite  idea  to  be  formed  of  the  immediate  risk  of  operation  at  that 
time.  The  absolute  certainty  of  an  ultimate  fatal  termination  of  the 
disease  without  operation,  and  the  very  fair  chance  of  non-return,  at 
least  for  some  time,  if  pylorectomy  could  be  performed  while  the  dis- 
ease is  yet  local  and  before  adhesions  have  formed  and  cachexia  exists, 
should  cause  the  operation  to  be  recommended.  The  risk  cannot  be 
so  great  as  that  of  operation  for  cicatricial  stenosis  after  dilatation  of 
the  stomach,  with  its  accompanying  dyscrasia,  whether  the  stenosis  be 
of  cancerous  or  non-cancerous  origin.  And  even  in  cancerous  stenosis 
the  results  have  been  sufficiently  encouraging  to  justify  operation  in  a 
more  advanced  stage  if  the  growth  is  but  slightly  adherent  and  debility 
not  too  decided. 

If  the  existence  of  cancer  is  strongly  suspected  very  early  in  its 
course,  an  exploratory  operation,  the  danger  from  which  in  these  days 
of  surgical  asepsis  is  trifling,1  should  be  resorted  to  with  a view  to  a 
confirmation  of  the  diagnosis  and  extirpation  of  the  growth  should 
it  appear  that  metastasis  has  not  occurred ; and,  unfortunately,  apart 
from  the  question  of  risk  attending  the  operation  of  resection  in  cancer 
of  the  stomach,  cases  are  usually  encountered  too  late  for  benefit  to  be. 
more  than  palliative,  even  when  the  affection  is  recognized  in  its  ear- 
liest stages,  as  rarely  occurs ; for,  though  the  tumor  may  be  recent  and 
small,  and  without  definite  symptoms,  metastasis  may  already  have 
occurred.2  When  metastases  in  surrounding  parts  exist,  their  com- 
plete removal  is  rarely  possible,  and  a return  of  the  growth  in  the 
near  future  is  certain.  If  the  tumor  is  not  very  adherent  and  meta- 
stasis is  thought  to  be  slight,  the  strength  of  the  patient  permitting, 
resection  of  the  growth,  especially  when  completely  constricting  the 
pylorus,  may  be  indicated,  even  though  its  return  seems  probable,  for 
if  the  patient  survives  the  operation  a period  of  comparative  comfort  is 
assured.  If  distant  metastases  have  occurred,  or  the  adhesions  bind- 
ing the  growth  to  other  parts  are  too  great  to  justify  a pylorectomy, 
and  the  patient’s  physical  condition  permits,  the  feasibility  of  gastro- 
enterostomy should  be  considered — indeed,  from  the  risk  being  decid- 
edly less  and  the  immediate  and  ultimate3  result  about  similar  to 

1 Czerny  ( Deutsche  med.  Woch.,  Nov.  7,  1890,  quoted  by  Mears,  Annual  of  the 
Universal  Medical  Sciences,  1891)  reports  14  exploratory  incisions,  13  of  which  were  for 
cancer.  Of  the  14,  1 terminated  fatally  on  his  attempting  to  isolate  a tumor. 

2 In  Birch-Hirschfeld’s  case,  quoted  by  Welsh  (Pepper’s  System  of  Medicine,  vol.  ii. 
p.  575),  numerous  metastases  existed  in  the  lymphatic  glands  of  the  omentum  and  of 
the  lesser  curvature,  though  the  tumor — a non-ulcerated  cancerous  one — was  not  larger 
than  a silver  half-dollar  and  had  given  rise  to  no  symptoms. 

3 Since  the  introduction  of  Senn’s  bone-plates  and  Abbd’s  catgut  rings,  by  which  the 
technique  of  gastro-enterostomy  has  been  wonderfully  improved,  the  mortality  from 
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that  of  resection  of  cancer  with  existing  metastasis,  gastro-enterostomy 
should  be  preferred  in  all  cases  with  pronounced  pyloiic  stenosis,  in 
which  the  probability  of  a return  of  the  growth  after  a pylorectomy 

seems  probable. 


DILATATION  OF  THE  STOMACH. 

The  curability  of  gastrectasia  depends  largely  upon  whether  dilata- 
tion is  the  result  of  atony  of  the  gastric  musculature  or  is  secondary  to 
another  affection  which  usually  originates  dilatation  by  the  production 
of  obstruction  of  the  pylorus.1  As  pyloric  stenosis  is  the  most  frequent 
cause  of  pronounced  dilatation,  the  form  for  which  relief  is  most  often 
sought,  it  may  be  said  that  an  actual  cure  of  dilatation  is  rarely  obtained. 
This  is  especially  true  when  the  obstruction  arises  from  cancer,  which 
of  itself  is  incurable.  It  is  less  true  of  ulcer  or  the  more  rare  causes  of 
stenotic  dilatation,  the  obstructions  produced  by  which  are  more  suscep- 
tible of  permanent  removal  by  surgical  means. 

The  non-malignant  stenotic  forms,  the  actual  curability  of  which 
depends  upon  the  removal  of  the  obstruction,  impossible  without  sur- 
gical interference,  can  by  medical  means  be  vastly  helped  and  life  pro- 
longed, though  they  cannot  of  course  be  actually  cured.  Dilatation, 
however  produced,  is  at  least  susceptible  of  decided  amelioration,  but 
that  form  arising  in  consequence  of  disturbed  digestive  functions  occa- 
sioned by  chronic  gastric  catarrh2  or  by  simple  atony,  originated  sec- 
ondarily by  conditions  which  depress  nutrition  and  cause  disturbance 
of  motility,  secretion,  or  absorption,  such  as  tuberculosis,  anaemia,.  01 
fevers,  such  as  typhoid,  or  in  consequence  of  habitual  excesses  in  eating 
or  drinking,  offers  the  best  chance  of  permanent  cure. 

The  prophylaxis  of  gastrectasia  is  in  the  main  similar  to  that  of 
gastric  catarrh,  which,  having  already  received  consideration,  need  not 
be  again  discussed  here. 

this  operation  has  been  much  lessened.  Prior  to  the  use  of  Senn’s  plates  or  some  of 
L, lotions  the  mortality  in  24  cases  of  carcinomatous  stenosis  was  42  per  cent. 
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In  the  treatment  of  this  affection  attention  to  diet  is  of  the  first 
importance.  Without  it  neither  a cure  nor  decided  amelioration  in  the 
symptoms  can  be  expected.  The  food  must  be  of  such  a concentrated, 
easily-digestible  character  that,  while  meeting  the  requirements  of 
nutrition,  it  will  tax  the  various  functions  of  the  stomach,  especially 
the  motor,  as  slightly  as  possible. 

Because  of  the  prolonged  stay  of  the  ingesta  in  the  dilated  organ 
the  aliment  should  be  not  only  easy  of  digestion,  but,  if  not  already 
predigested,  capable  of  ready  transformation  in  the  stomach  into 
products  most  easily  absorbed  from  that  viscus.  For  this  reason 
carbohydrates  and  fats,  which  are  digested  chiefly  in  the  bowel,  and 
which  have  a tendency  to  undergo  decomposition  in  the  stomach,  should 
be  permitted  only  in  the  smallest  amount,  and  liquid  aliment,  furnish- 
ing small  nutriment  in  great  bulk,  as  thin  soups  and  milk,  or  beverages, 
such  as  water,  tea,  coffee,  and  light  alcoholic  drinks,  must  also  be  par- 
taken of  as  sparingly  as  possible.  Absorption  of  fluids  is  always 
delayed  in  gastrectasia.  These,  stagnating  in  the  stomach,  distend 
tTiaFAiscus  by  tKeif  weight,  favor  fermentation,  and  augment  the 
tendency  to  dilatation. 

The  most  satisfactory  diet  would  be  a predigested  one,  such  as  is 
furnished  by  preparations  of  peptone,  which  demand  little  or  no  effort 
on  the  part  of  the  stomach  for  their  digestion.  Food  of  this  sort  is, 
however,  soon  wearied  of,  and  is  indeed  habitually  indicated  only  in 
advanced  cases  of  dilatation,  when  the  secretory  function  is  almost  en- 
tirely in  abeyance.  Usually  a resort  to  peptones  is  necessary  only  for 
short  periods,  and  more  often  in  cases  of  obstructive  than  in  simple 
atonic  gastrectasia.  What  would  appear  to  be  the  most  satisfactory 
form  of  these  foods  was  mentioned  in  the  therapy  of  Chronic  Gastri- 
tis and  Ulcer.  The  use  of  peptonized  condensed  milk  may  also  be 
mentioned.  This  has  high  nutritive  power,  a pleasant  taste,  and, 
according  to  Ewald,1  is  not  readily  wearied  of. 

From  what  has  been  said,  it  will  be  seen  that  the  best  dietary 
is  an  animal  one,  and  in  that  form  most  easy  of  digestion — tender 
meat,  beef,  mutton,  or  fowl,  free  from  fat  and  fibrous  structure, 
eggs,  soft  boiled,  and  the  white  flesh  of  fish — essentially,  indeed, 
the  diet  of  chronic  gastritis,  though  in  a more  concentrated  form, 
with  still  more  sparing  use  of  farinaceous  substances.  A very 
limited  amount  of  the  latter,  however,  may  be  allowed.  They  are 
craved  by  the  patient,  who  cannot  be  expected  to  continue  long  without 
variation  on  a restricted  predigested  dietary.  The  best  farinaceous  ali- 
ments are  those  containing  the  least  amount  of  starch  or  sugar.  Maca- 
roni, stale  white  bread,  and  some  of  the  fresh  green  vegetables,  such  as 
young  peas,  asparagus,  and  tomatoes,  all  in  small  amounts,  may  be  per- 

1 Ewald,  Die  Krankheiten  des  Magens,  1888,  p.  128. 
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mitted,  provided  symptoms  of  indigestion  are  not  induced  or  aggravated 
bv  their  use.  Fruit  may  often  be  allowed  when  it  seems  to  agree,  though 
in  the  greatest  moderation  : grapes  (the  seeds  being  carefully  rejected), 
the  juice  of  oranges,  the  best  quality  of  pears  and  apples  (preferably 
stewed),  are  those  least  apt  to  occasion  gastric  disturbance.  All 
thirst-creating  foods  must  be  avoided,  so  that  craving  for  fluids  be 
not  engendered  when  dilatation  is  decided.  Then,  also,  the  quantity 
of  liquid  taken  at  one  time  should  not  exceed  6 fluidounces,  and 
ought  to  be  less.  As  liquids  are  more  readily  absorbed  in  the 
empty  stomach  when  ingested  warm,  they  should  by  election  be  so 
taken  especially  water.  A.  small  amount  of  hot  wntei  before  a meal 
■will  not  only  assuage  thirst,  checking  the  desire  for  drink  with  the 
meal,  but  will  also  tend  to  prepare  the  stomach  for  the  reception  of 
the  latter  when  symptoms  of  mucous  gastritis  are  prominent.  If 
the  moderate  use  of  milk  seems  not  undesirable  because  of  little  other 
nourishment  being  taken,  a small  tea-cupful,  alkalinizcd,  mat  be  pn- 
mitted  several  times  daily,  depending  upon  how  it  agrees. 

In  cases  of  moderate  dilatation  a little  unsweetened  coffee  or  tea 
may  be  allowed ; wine  of  good  body  or  a small  amount  of  dilute 
•spirits,  if  weakness  is  decided  and  dilatation  is  not  dependent  upon 
gastric  catarrh,  may  be  taken. 

It  has  been  suggested,  as  gastric  absorption  of  fluids  is  delayed,  and 
as  their  ingestion  is  likely  to  aggravate  dilatation  and  catanh  when 
much  thirst  is  felt,  that  this  be  largely  met  by  water  enemata.  This 
is,  however,  ordinarily  necessary  only  in  the  grave  form  of  gastrectasia, 
in  which  dilatation  is  decided  and  gastric  absorption  much  delayed. 
In  the  same  class  of  cases,  when  adequate  nourishment  is  not  offered 
by  regulated  mouth-feeding,  aliment  must  also  be  administered  by  the 
rectum,  or  it  may  be  necessary  to  substitute  for  short  periods  rectal 

feeding  for  that  by  the  mouth.1  _ . 

To  assist  the  digestion  of  non-peptonized  aliment  if  secretion  of 
hydrochloric  acid  is'  diminished,  as  it  is  apt  to  be  from  the  first,  in 
atonic  dilatation,  especially  when  dependent  upon  a chronic  gastritis, 
and  later  also  in  dilatation  succeeding  pyloric  stenosis,  even  though  the 
latter  is  originated  by  ulcer,2  hydrochloric  acid,  and  perhaps  also  pep- 

i The  methods  of  using  nutrient  enemata  and  their  character  are  described  under 

0aS2In  dilatation  depending  upon  cicatricial  stenosis  due  to  simple  ulcer  and  in  atonic 
dilatation  with  absence  of  catarrhal  symptoms,  not  only  the  presence  of  hydrochloric 
add  in  the  gastric  secretion  should  be  ascertained,  hut  a rough  quantitative  estimate 
ought  also  to  be  made.  It  sometimes  happens  that  in  consequence  of  the  prolonged 
stay  of  the  ingesta  in  the  stomach  in  dilatation  without  a coexisting , gastntis  an  exc^- 
sive  production  of  hydrochloric  acid  results.  See  Leo,  Diagnosl .*  der  A ndtata  der 
VerLuiinnsorgane,  Berlin,  1890,  and  also  Klemperer,  Verhandlungen  der  Omgresfm 
Innerc  Med., ' Wiesbaden,  1889.  The  latter  found  in  17  cases  of  gastric  dilatation 
without  pyloric  obstruction  hydrochloric  acid  in  excess  in  8,  normal  m 2,  and  dmunishe 


DILATATION  OF  THE  STOMACH. 


9G3 


sin,  are  indicated,  as  in  the  treatment  of  chronic  gastritis  itself,  which 
in  dilatation  not  frequently  underlies  secretory  failure.  If  carbo- 
hydrates are  also  permitted,  the  digestion  will  be  facilitated  by  a 
pancreated  preparation  administered  immediately  before  or  during 
the  meal. 

Excepting  strychnine,  drugs  are  of  little  utility  in  dilatation,  save 
to  meet  symptomatic  conditions.  Strychnine  justly  ranks  high  as  a 
stimulator  of  motility  through  its  power  to  restore  tone  to  relapsed  and 
debilitated  muscle-fibre.  It  is  of  especial  service  in  gastrectasia  not 
dependent  upon  obstruction.  Through  its  power  as  a secretory  stimu- 
lant also  it  aids  the  production  of  hydrochloric  acid.1  It  should  be 
used  preferably  in  the  form  of  the  sulphate  in  doses  of  from  to 
•Jg  grain  three  or  four  times  daily. 

The  intragastric  application  of  electricity,  especially  faradism,  is  of 
greater  utility  even  than  strychnine.  It  is  unquestionably  the  most 
efficient  agent  we  possess  to  reduce  the  capacity  of  a dilated  stomach 
and  impart  tone  to  its  walls.  Its  beneficial  influence  in  this  direction 
has  long  been  suspected,  but  its  intragastric  application  has  been  resorted 
to  only  in  late  years.  Canstatt2  first  suggested  its  use,  and  Duchenne3 
and  Kussmaul 4 soon  after  tested  the  method.  Since  then  it  has  received 
somewhat  general  though  not  very  extensive  trial,  because  of  the 
annoyance  attending  its  application  due  to  the  lack  of  a convenient 
form  of  gastric  electrode.  This  has  been  recently  largely  obviated 
by  the  excellent  device  of  Bardet,5  and  the  still  more  useful  contri- 
vance of  Einhorn.  In  view  of  the  ease  of  application  of  these 
electrodes  or  of  oue  of  the  modifications  of  Bardet’s-,  and  in  view 
also  of  the  beneficial  results  which,  it  would  appear,  may  be  obtained 
in  cases  of  lessened  secretory  activity  and  in  muscular  atony  with  or 
without  marked  dilatation,  it  seems  curious  that  the  intragastric  appli- 
cation of  electricity  is  not  more  often  resorted  to.  In  dilatation 
dependent  upon  constriction  of  the  gastric  outlet  little  can  be  expected 
other  than  temporary  strengthening  of  the  musculature,  and  the  main- 
tenance of  the  latter  in  a fair  state  of  nutrition  ; but  in  atonic  dila- 
tation the  persistent  use  of  intraventricular  electricity  should  be  per- 
manently curative,  especially  with  the  combined  employment  of  other 

in  7.  It  is  of  course  important  not  to  give  hydrochloric  acid  in  these  cases,  the  charac- 
ter of  which  can  usually  only  be  recognized  by  the  use  of  the  stomach-tube. 

1 Ewald  (op.  tit.,  p.  136)  states  that  experiments  in  his  laboratory  show7  that  strych- 
nine may  be  classed  as  a secretory  stimulant. 

' Quoted  by  Kussmaul,  Arch.  f.  Psych,  u.  Nerv.,  1887,  viii. 

3 The  method  of  using  Einhom’s  electrode  is  elsewhere  described;  Bardet’s  and 
other  electrodes  in  the  form  of  a stomach-tube  are  introduced  in  a similar  manner  to 
the  stomach-tube. 

4 Kussmaul,  loc.  tit. 

5 Bardet,  Bull.  gen.  de  Therap.,  1884,  t.  106,  p.  529. 
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efficient  measures,  such  as  lavage.  Daily  applications,  of  from  ten 
to  fifteen  minutes’  duration,  should  be  made  for  a length  of  time 
depending  upon  the  promptness  with  which  the  dilatation  is  over- 
come and  its  reduction  maintained.  It  should  be  tried  daily  for 
a period  of  from  two  to  four  weeks,  and  subsequently  on  alternate 
days  for  a much  longer  time.  Its  application  is  so  simple  that  the 
patient  learns  to  manipulate  it  himself  even  more  readily  than  the 
stomach-tube  for  irrigation  purposes. 

The  electrical  session  may  be  at  the  time  of  the  morning  lavage,  a 
half  hour  or  more  before  breakfast,  or  at  the  same  interval  preceding 
the  evening  meal,  or  on  retiring.  The  current  should  be  sufficiently 
strong  to  produce  distinct  contractions  of  the  stomach.  That  viscus 
must  contain  a half  pint  or  more  of  warm  water ; what  remains  of 
this  in  cases  of  dilatation  had  better  be  afterward  withdrawn  by 
the  tube.  For  this  reason,  if  it  is  thought  that  the  stomach  is  com- 
paratively free  from  ingesta,  it  may  be  irrigated  immediately  subsequent 
to  rather  than  before  the  electrical  application,  as  then  it  will  be  neces- 
sary to  introduce  the  tube  but  once.  This  will  usually  be  the  case  after 
lavage  and  electricity  have  been  used  a few  times. 

Strong  percutaneous  faradic  applications  are  also  of  great  utility 
in  gastrectasia,  though  much  less  useful  than  when  the  electrode  is 
introduced  within  the  stomach.  The  effects  of  external  faradic  appli- 
cations are  not  unlike  those  of  massage,  inducing  indirect  gastric 
peristalsis  through  the  production  of  contraction  of  the  superjacent 
muscles,  hastening  somewhat  the  onward  passage  of  ingesta.  from 
the  stomach,  thus  lessening  stagnation  in  that  viscus.1  It  is  not 
improbable  that  reflex  gastric  peristalsis  can  also  be  produced  in  this 
way,  the  sensory  skin-nerves  affording  the  afferent  path.  The  current 
should  be  of  sufficient  strength  to  produce  energetic  contraction  of 
the  abdominal  muscles.  Ziemssen2  recommends  for  the  percutaneous- 
application  a large  flat  electrode.  One  (600  sq.  cm.)  is  placed  on  the 
pyloric  region,  extending  from  this  toward  the  fundus,  at  a distance 
of  not  over  1 to  2 cm.  from  the  smaller  (500  cm.),  which  lies  between 
the  fundus  and  the  spine.  A massage  (or  roll)  electrode  may  be 
advantageously  substituted  for  one  of  the  above.  By  its  employment 
massacre,  which  is  often  distinctly  useful  in  gastrectasia,  promoting 
the  passage  of  the  stomach-contents  through  the  pylorus  and  aiding 
secretion,  "becomes  less  important  than  if  flat  electrodes  are  alone  used 
for  percutaneous  applications. 


1 Ewald  anrl  Sievers  (Therap.  Monatsh.,  Aug,  1887;  and  Die  KrankheUen  dcs 
Manens  ii.  1888,  p.  133)  found  that  the  salol  reaction  in  the  urine  could  be  hastened 
from  fifteen  minutes  to  half  an  hour  by  energetic  percutaneous  faradization  of  the 
stomach  both  in  the  normal  condition  and  m gastrectasia.  _ _ 

^ AlUjcmeine  Diagnostic  u.  Therap.  der  Magenkrankheiten,  Leipzig,  1890,  p.  239. 
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The  employment  of  electro-massage  or  massage  alone  is  most  pro- 
vocative of  benefit  when  used  systematically  two  to  five  hours  after  a 
meal,  and  for  periods  of  ten  to  fifteen  minutes.  The  massage  move- 
ments, both  stroking  and  kneading,  should  be  from  the  fundus  and 
cardia  toward  the  pylorus,  gentle  and  superficial  at  first,  and  after  a 
few  minutes’  manipulation  more  energetic.  The  patient  should  be 
supine,  with  abdomen  relaxed.  At  the  termination  of  each  treatment 
the  massage  should  be  extended  to  the  abdominal  muscles.1  Douching 
of  the  epigastrium  with  a small  or  large  stream  of  cold  water  or  with 
water  at  a constantly  varying  temperature,  succeeded  by  friction  with 
a coarse  towel,  is  also  useful,  and  wiW  often  aid  strychnine,  electricity, 
and  massage  in  imparting  tone  to  the  dilated  organ  even  in  intractable 
cases. 

When  pronounced  bulging  of  the  epigastrium  exists,  a cushion  pad, 
confined  by  a bandage,  constantly  worn,  sometimes  tends  to  relieve  the 
sensation  of  fulness  and  weight  present  in  gastrectasia. 

To  relieve  ectasic  symptoms  promptly,  to  prevent  stagnation  and 
fermentation  of  the  ingesta,  and  to  stimulate  the  stomach  and  bowels 
to  the  better  performance  of  their  functions,  no  one  remedy  so  well 
meets  all  the  indications,  and  is  so  productive  of  benefit,  as  washing 
out  the  stomach.  This  should  be  resorted  to  at  an  early  as  well  as  a 
late  period  of  the  disease,  as  soon  as  the  case  comes  under  observation. 
It  should  be  systematically  continued  so  long  as  evidence  exists  of 
retention  of  food  in  the  stomach  much  beyond  the  normal  period  of 
gastric  digestion.  The  unpleasant  effects  of  dilatation,  retention  and 
fermentation  of  the  ingesta,  periodical  copious  vomiting,  and  other 
symptoms  indicative  of  disordered  digestion  occurring  in  consequence 
of  simple  dilatation  or  of  an  accompanying  gastritis,  are  not  only  relieved, 
but  in  dilatation  due  to  simple  atony  of ■ the  musculature  not  dependent 
upon  stenosis  of  the  pylorus,  and  in  which  decided  degeneration  of  the 
stomach-wall  has  not  occurred,  a cure  may  be  often  confidently  looked 
for  under  systematic  daily  lavage,  even  without  resort  to  the  other 
measures  suggested,  the  use  of  which  are,  however,  also  commonly 
demanded  in  pronounced  cases  of  gastrectasia  in  order  that  results  of 
any  permanency  be  obtained. 

Under  lavage  not  only  are  the  symptoms  occasioned  by  stagnation 
of  food  ameliorated  or  removed,  and  more  or  less  tone  restored  to  the 
relaxed  and  overstretched  muscles,  but  the  gastric  absorbent  and  secre- 
tory functions,  often  profoundly  affected  in  dilatation,  are  stimulated 


1 See  Cseri’s  “ Mechanical  Treatment  of  Chronic  Dyspepsia,”  Wiener  vied.  Work., 
abstracted  in  Lancet , Sept.  20,  1890;  also  Labludowski  (“  Zur  Massagetherapie,”  Bcrl. 
klin.  Woch .,  p.  443,  1880,  quoted  1 yy  Ewald,  Die  Krankheilen  des  Magens,  Berlin,  1S88, 
p.  132),  who  narrates  interesting  results  obtained  in  gastrectasia  from  massage,  and  also 
gives  the  exact  technique  of  the  application. 
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to  renewed  activity.  In  consequence  of  the  beneficial  effects,  even  in 
cases  of  incurable  stenotic  dilatation,  which  prior  to  the  commencement 
of  lavage  have  been  emaciated  and  cachectic  in  appearance  to  a high 
degree,  an  extraordinary  change  for  the  better  may  appear  in  the  course 
of  a few  weeks  or  months,  though  the  amount  of  food  taken  has  been 
but  slightly  in  excess  of  that  formerly  ingested. 

The  most  suitable  time  for  the  performance  of  lavage  is  in  the 
morning,  half  an  hour  to  an  hour  before  breakfast,  or  at  the  end  of  the 
seventh  hour  after  a meal,  when  normally  the  stomach  should  be  empty, 
and  when,  if  it  is  not,  ingesta  remaining,  whether  partly  chymified  or 
wholly  undigested,  are  stagnating  Snd  undergoing  fermentation  in  cases 
of  gastrectasis. 

Lavage  should  be  systematically  done  at  least  once  daily,  and  so 
continued  for  weeks  until  not  only  maintained  improvement  in  sub- 
jective symptoms  but  decided  objective  results  are  noticeable,  such  as 
diminution  in  or  absence  of  dyspeptic  symptoms,  constipation,  emacia- 
tion, and  in  primary  atonic  dilatation  reduction  in  the  size  of  the  en- 
larged organ.  Then,  when  but  slight  danger  of  relapse  exists  because 
of  prolonged  continued  improvement,  irrigation  may  be  employed  on 
alternate  days  only,  but  should  be  persisted  in  at  least  bi-weekly  until  the 
long-continued  absence  of  symptoms  of  dilatation  indicates  that  a cure 
has  resulted,  or,  if  the  latter  is  impossible,  for  the  remainder  of  life. 

Lavage  is  so  simple  of  accomplishment,  and  so  free  from  all  risk 1 
when  the  siphonage  method  with  the  soft  tube  is  used,  and  relief  is  so 
decided  that  patients  soon  grow  accustomed  to  the  manipulation  of  the 
tube.  It  may  be  entrusted  to  them  after  they  have  been  duly  instructed 
in  its  use. 

The  apparatus  that  fulfils  all  the  requirements  for  lavage  consists 
of  a fair-sized,  well- fenestrated  soft-rubber  tube,  either  of  black  or  red 
gum,  and  a hard-rubber  funnel.  This  should  be  preferred  to  more 

1 One  untoward  result — tetanic  spasm  or  epileptiform  convulsions — occurs  rarely 
subsequent  to  lavage  in  advanced  cases  of  dilatation  when  pronounced  emaciation  and 
debility  exists.  These  spasms  were  first  noted  by  Kussmaul,  and  considered  by  him  to 
be  analogous  to  those  taking  place  in  cholera  asphyxia,  and  due  to  a similar  cause- 
diminution  in  the  fluids  of  the  body  with  abnormal  dryness  of  the  tissues.  Tetanic 
spasms,  the  more  usual  of  these  rare  nerve-disturbances,  are  more  frequent  succeeding 
profuse  vomiting  or  the  use  of  the  tube  to  empty  the  distended  stomach  than  after  mere 
lavage,  though  one  death  has  been  reported  (Martin,  Lancet,  vol.  i.,  1887,  p.  741  from 
them,  following  washing  out  a dilated  stomach.  As  these  spasms  are  more  likely  to 
occur  when  dilatation  is  pronounced,  gastric  absorption  diminished,  and  periodical 
vomiting  frequent,  it  would  appear,  theoretically  at  least,  that  the  use  of  lavage  should 
rather  prevent  than  determine  their  occurrence  ; and,  as  they  happen  much  more  fre- 
quently after  profuse  vomiting  than  subsequent  to  lavage,  this  is  probably  the  case. 
The  free  use  of  warm-water  enemata  when  gastric  absorption  is  delayed,  fluid  being 
supplied  to  the  tissues  in  this  manner,  should  prevent  them,  and  the  early  employment 
of  large  doses  of  nitro-glycerin  or  amyl  nitrite  hypodermically,  or  the  latter  by  inhala- 
tion, would  in  all  likelihood  promptly  jugulate  them. 
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complicated  and  expensive  apparatus,1  or  to  the  hard-rubber  stomach- 
tube  used  with  the  pump,  the  employment  of  which  possesses  no  dis- 
tinct advantage  over  siphonage  with  the  soft  tube,  and  even  in  the 
hands  of  the  physician  is  not  unattended  with  danger. 

The  soft,  red  rubber  tube,  the  consistence  of  which  is  somewhat 
firmer  than  that  of  the  pure  (black)  gum  tube,2  is  a trifle  more  con- 
venient to  introduce,  as  its  ingestion  can  be  accomplished  without 
efforts  of  swallowing,  and  for  that  reason  is  preferable  to  the  tube 
of  pure  gum.  Either  of  these  forms  of  tube  may  be  employed.  It 
must  be  of  sufficient  length  for  the  intragastric  extremity  to  reach 
the  most  dependent  part  of  the  stomach,  and  the  external  portion  to 
extend  several  feet  below  the  stomach  level,  to  permit  of  ready 
siphonage. 

The  wash-water  should  be  introduced  warmed.  The  quantity  used 
must  be  accurately  noted,  that  all  is  withdrawn  before  removal  of  the 
tube.  The  water  should  be  poured  gently  into  the  funnel.  The  latter 
must  be  held  slightly  above  the  head  of  the  patient,  who  may  be  either 
seated  or  standing.  After  a pint  or  more  of  water  has  continuously 
passed  through  the  funnel,  and  while  the  latter  still  contains  sufficient 
to  prevent  the  ingress  of  air  with  the  fluid,  the  tube  is  tightly  pinched 
between  the  fingers  and  the  funnel  is  lowered  to  several  feet  below 
the  stomach  level,  and  the  contents  siphoned  off  by  slightly  inclining 
the  former,  so  that  an  outflow  will  occur  without  a coincident  entrance 
of  air  into  the  tube,  which  would  check  the  action  of  the  siphon. 
Water  should  then  be  repeatedly  introduced  and  removed  until  it 
returns  clear  and  free  from  suspended  particles  of  mucus  and  food.  If 
decided  gastric  catarrh  exists,  alkalies  may  be  added  to  the  wash-water, 
as  directed  under  the  treatment  of  Gastritis.  When  fermentative  pro- 
cesses are  active,  a pint  or  so  of  the  last  wash-water  introduced  should 
contain  small  quantities  of  a mild  antiseptic,  such  as  sodium  borate, 
sulphite,  or  salicylate  ; boric  acid,  the  solubility  of  which  is  increased 
by  sodium  borate,  may  be  used  ; or,  if  preferred,  naphthalin,  resorcin, 
benzoic  acid,  potassium  permanganate,  or  one  of  the  many  other  anti- 
septic substances  in  common  use,  may  be  resorted  to. 

Antifermentatives  may  also  be  administered  in  the  usual  way,  as 

1 When  mucus  or  particles  of  ingesta  have  a tendency  to  block  the  fenestra  of  the 
tube  when  used  as  a siphon,  and  cannot  be  dislodged  by  the  introduction  of  more  fluid 
or  by  the  expression  method,  or  by  voluntarily  straining  and  forced  coughing,  the 
obstruction  may  be  removed  either  by  withdrawing  the  tube  or  by  the  application  of 
gentle  suction  to  its  outer  extremity  through  a tube  of  an  enema-syringe,  or  preferably 
by  means  of  the  simple  aspirating  apparatus  used  by  the  writer  for  obtaining  the 
undiluted  stomach -contents  after  a test-meal.  Sufficient  rarefaction  of  air  in  the 
hottle  can  be  produced  by  this  to  cause  a prompt  outflow,  especially  when  the  bottle 
is  held  below  the  lower  level  of  the  stomach,  though  thick  masses  of  mucus  are  present 
or  though  the  ingesta  are  not  fluidified. 

2 These  tubes  and  the  mode  of  introduction  have  been  already  described. 
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directed  in  the  treatment  of  Chronic  Gastric  Catarrh  and  Gastric 
Cancer. 

A tendency  to  obstinate  constipation  is  present  in  gastrectasis.  This 
is  usually  efficiently  overcome  by  lavage.  Indeed,  the  utility  of  the 
latter  in  this  direction  is  so  decided  and  constant  that  Kussmaul  was 
led  to  assert  that  when  it  does  not  result  a non-compensatable  disor- 
ganization of  the  stomach  and  an  irremediable  pyloric  obstruction  may 
be  suspected  to  exist.  As  an  adjuvant  to  lavage  saline  laxatives  may 
be  employed.  Carlsbad  salt  in  powder  or  crystalline  form,  Hunyadi 
Janos  water,  or  a readily  combined  substitute  for  these  can  be  used, 
ingested  warm  while  fasting,  as  described  in  the  therapy  of  Gastritis. 
The  vegetable  purgatives  there  mentioned  may  also  be  employed.  In 
pronounced  conditions  of  atony  drastic  cathartics  are  sometimes  re- 
quired, such  as  colocynth  and  scammony.  They  should,  however,  be 
avoided  when  possible,  because  the  depression  which  their  action  will 
result  in  is  very  dangerous  to  the  subject  debilitated  by  prolonged 
inanition. 

For  the  more  permanent  relief  of  symptoms  of  dilatation  when 
ectasia  is  dependent  upon  pyloric  narrowing  several  surgical  procedures 
have  met  with  more  or  less  favor  in  recent  years.  These  are  pylorec- 
tomy,  digital  divulsion  of  the  pylorus,  pyloroplasty,  and  gastro-enteros- 
tomy.  It  is  not  within  the  province  of  this  work  to  enter  into  a dis- 
cussion of  the  merits  of  these.  The  utility  of  pyloric  excision  in  cancer 
has  already  been  outlined.  This  operation,  because  of  its  gravity  and 
the  high  mortality  which  must  attend  it,  even  with  the  most  approved 
technique  and  in  the  hands  of  those  most  skilled  in  the  field  of  gastric 
surgery,  can  rarely  be  indicated  in  cases  of  non-malignant  stenosis. 
For  the  radical  removal  of  simple  constriction  the  operation  devised  and 
popularized  by  Loreta  of  Bologna,  mechanical  divulsion  of  the  pylorus, 
is  attended  with  less  risk,  and,  apparently,  affords  equally  good  results. 
The  fear  at  first  entertained  that  these  results  would  not  be  permanent 
— that,  as  most  frequently  occurs  with  dilatation  of  cicatricial  stricture 
in  other  situations,  such  as  the  urethra  and  oesophagus,  recontraction 
would  occur — seems  to  have  been  unfounded,  at  least  as  regards  those 
cases  in  which  divulsion  is  thoroughly  effected.1  The  chief  dangers 
attending  the  operation  are  shock  and  haemorrhage,  the  latter  occurring 
from  the  site  of  the  primary  incisions  and  as  a result  of  laceration  of 
the  gastric  mucosa  during  divulsion.  Fatal  peritonitis  also  occurred  in 
one  of  Loreta’ s cases,  due  to  rupture  of  the  peritoneal  investment  of  the 
pylorus.  Since  the  permanency  of  the  result  depends  upon  the  com- 

1 Loreta  stated  to  Bull  ( Medical  Record , June  8,  18S9)  that  but  3 of  his  cases  bad 
relapsed ; 2 of  these  were  again  operated  upon,  and  permanently  recovered.  Loreta 
had  then,  according  to  Barton  ( Medical  News , May  25,  1889),  operated  about  thirty 
times. 
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pleteness  of  the  dilatation,  the  liability  to  rupture  of  one  or  more  of  the 
stomach  coats  is  always  considerable,  even  though  the  divulsion  is 
accomplished  very  gradually.  The  mortality  in  the  25  published  cases 
tabulated  by  Barton1  was  40  per  cent.  In  the  last  12  of  the  25  re- 
ported, however,  there  were  but  3 deaths.  A fatal  issue  in  most 
instances  is  the  result  of  shock,  probably  due,  as  suggested  by  Barton, 
to  the  operation  being  postponed  until  too  late  a period  in  the  disease. 

Pyloroplasty,  an  operation  devised  by  Heinicke2  for  the  removal 
of  pyloric  stenosis  the  result  of  cicatricial  contraction  of  ulcer,  in  which 
by  the  use  of  the  knife  the  narrowed  orifice  is  enlarged,  has  been 
performed  4 times  with  but  1 death.  It  would  appear,  therefore, 
a promising  surgical  procedure  for  the  relief  of  simple  cicatricial  ste- 
nosis ; but  it  is  not  yet  time  to  speak  with  any  degree  of  positiveness 
as  to  its  value  compared  with  that  of  the  other  better-tested  methods 
in  use. 

As  regards  comparative  mortality  attending  operations  for  the  relief 
of  symptoms  of  stenotic  dilatation,  whether  cancerous  or  non-malignant, 
gastro-enterostomy,  since  the  introduction  of  Senn’s  apposition  bone- 
plates  or  some  of  their  modifications,  is  apparently  more  deserving  of 
consideration  than  any  of  the  above-mentioned  procedures.  Even  in 
carcinomatous  stenosis  the  death-rate  under  it  is  comparatively  low, 
and,  as  suggested  by  Weir,3  will  very  likely  be  still  less,  performed 
for  the  relief  of  obstruction  not  dependent  upon  malignant  disease,  in 
which  a cancerous  cachexia  is  not  superadded  to  that  induced  by 
inanition  alone  resulting  from  gastrectasis.  Nutrition  in  most  cases 
of  gastro-enterostomy  seems  to  be  adequately  preserved,  unless  the 
anastomosis  is  effected  at  a considerable  distance  from  the  duode- 
num. 

In  all  cases  of  non-caneerous  stenosis  subsequent  to  removal  of  the 
obstruction  to  the  onward  passage  of  food  into  the  bowel,  if  the  stomach 
does  not  tend  to  regain  its  normal  size  and  functions,  efforts  should  be 
made  to  promote  these  by  the  employment  of  methods  suggested  in 
another  part  of  this  article. 

1 Medical  News,  May  25,  1889.  2 Deutsche  vied.  Woch.,  Feb.  28,  1889. 

3 Mediccd  News,  Feb.  14,  1889. 


CHOLERA  MORBUS,  CHOLERA,  CHOLERA 
INFANTUM,  AND  DYSENTERY. 
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Under  the  name  of  “ cholera  ” are  included  several  diseases  that, 
having  some  symptoms  in  common,  differ  widely  in  their  etiology, 
prognosis,  and  treatment.  Differing  as  they  do  so  essentially,  it  will 
be  necessary  to  speak  of  each  affection  separately,  although  in  many 
the  means  of  treatment  employed  are  identical. 


CHOLERA  MORBUS. 

It  seems  scarcely  necessary  to  enter  into  an  elaborate  discussion  of 
the  prophylaxis  of  an  ailment  the  lighter  grades  of  which  are  so  uni- 
versally experienced.  As  every  school-boy  knows  how  to  account  for 
his  attack  of  colic  when  he  has  eaten  unripe  apples,  and  probably  was 
aware  of  the  risk  that  he  ran  when  so  doing,  the  physician  is  but 
seldom  enabled  to  advise  any  precautionary  measures.  There  is  one 
point,  however,  that  should  be  borne  in  mind — the  fact  that  chilling 
of  the  surface,  by  causing  congestion  of  the  digestive  organs,  may 
render  indigestible  an  otherwise  harmless  article  of  diet.  From 
this  fact  we  may  frequently  account  for  the  peculiar  attacks  of 
suddenly  developing,  griping,  colicky  pain,  shortly  followed  by  vom- 
iting and  copious  semifluid  evacuations,  that  are  so  often  seen  in  this 
climate  during  the  latter  part  of  August  and  in  September,  when  we 
have  the  combination  of  hot  days  and  cool  evenings. 

The  lesson  here  is  manifest.  In  such  people  as  are  predisposed  to 
or  have  suffered  from  attacks  of  intestinal  disturbance  chilling  of  the 
surface  must  be  carefully  avoided.  For  those  who  suffer  from  this 
liability  there  is  no  protection  so  perfect  as  that  obtained  by  the  wear- 
ing of  a woollen  bandage  about  the  abdomen  and  loins.  This  ‘class 
of  people,  as  a rule,  soon  learn  the  bitter  lesson  of  experience,  and 
discover  what  articles  are  apt  to  upset  their  digestive  equilibrium  ; 
this,  however,  should  not  prevent  our  laying  down  the  necessary 
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rules  as  to  their  diet.  To  those  so  predisposed  there  should  be  given 
such  general  rules  as  are  suited  to  the  particular  lesion  of  the  stomach 

O “ 

or  intestines  from  which  they  are  suitering.  Among  the  numerous  arti- 
cles that  are  apt  to  cause  such  acute  choleraic  attacks  are — green  fruit 
of  all  kinds,  cucumbers,  chestnuts,  and  all  such  combinations  of 
foods  as  by  their  presence  in  the  stomach  may  produce  an  indigesti- 
ble mass.  Even  milk,  usually  so  readily  digested,  may  become  harm- 
ful when  taken  into  the  stomach  in  too  large  mouthfuls,  or  when,  by  the 
addition  of  a'cid  food  in  the  stomach,  it  is  curdled  into  a hard  mass  in- 
stead of  into  flakes.  The  ingestion  of  large  amounts  of  water  after  very 
intense  or  long-continued  thirst  is  capable  of  bringing  on  an  attack. 
For  this  reason  the  advice  should  be  given  that  limited  quantities  of 
water  should  be  taken,  and  the  fact  pointed  out  that  the  same  relief 
may  be  obtained  by  sipping  water  as  by  swallowing  it  in  huge  mouth- 
fuls. Impure  drinking-water  may  cause  an  attack  of  cholera  morbus 
independently  of  the  quantity  taken,  so  that  when  called  to  a case  suf- 
fering from  this  disease  the  water-supply  should  be  investigated,  in  the 
absence  of  a more  palpable  cause,  lest  others  in  the  household  may 
suffer  in  like  manner. 

When  called  to  see  a ease  of  cholera  morbus,  our  first  inquiries 
should,  of  course,  be  directed  to  the  discovery  of  the  cause.  Hav- 
ing learned  that  unsuitable  food  has  been  ingested,  we  should  deter- 
mine whether  any  of  it  still  remains  in  the  stomach,  or  whether  that 
organ  has  been  emptied  either  by  vomiting  or  by  the  passage  of  the 
offending  material  into  the  bowel.  Should  it  be  found  to  be  prob- 
able that  any  of  the  indigestible  article  or  articles  still  remains  in  the 
stomach,  emesis  should  be  induced  by  the  ingestion  of  lukewarm  water 
with  or  without  powdered  mustard.  If  the  stomach  has  already  been 
emptied,  our  first  care  must  be  to  remove  as  rapidly  as  possible  all 
irritating  material  remaining  in  the  bowel.  For  this  purpose  a read- 
ily available,  prompt,  and  often  most  grateful  means  of  lelief  vill 
be  found  in  the  use  of  a large  enema  of  water  just  hot  enough  to 
be  bearable,  to  which  may  be  added  a table-spoonful  of  turpentine. 
Should  this  be  ineffectual,  more  time  must  be  taken  for  the  production 
of  complete  relief,  and  we  have  meanwhile  to  render  our  patient  more 
comfortable.  Externally,  the  most  effectual  applications  will  be  found 
to  be  repeated  hot  turpentine  stupes  or  a large  strong  poultice  of  mus- 
tard flour  over  the  abdomen.  Lebert  recommends  the  raising  of  a 
large  blister  over  the  epigastrium,  either  by  means  of  ammonia  or  the 
hot  iron,  in  those  cases  that  are  very  dangerous  and  run  a rapid  course, 
and  advocates  the  endermic  application  of  morphine  to  the  surface  so 
denuded.  To  relieve  pain,  morphine  with  atropine  bv  hypodermic 
injection  will  act  most  quickly,  or  we  may  prescribe  the  former  by 
the  mouth  in  some  such  mixture  as  the  following : 
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Morphince  sulpkat., 

Spirit!  chloroformi, 
Mucilaginis  aeaciae, 

Aq  use  menthse  piper.,  q.  s. 
Sia\  One  half  of  this  mixture  to  be  taken 
water. 


gr-  i ; 

mxxx ; 
f3j ; 

ad  f 5 i j . — M. 

in  a table-spoonful  of  hot 


Or  we  may  combine  tincture  of  ginger  with  the  morphine. 

By  this  combination  of  internal  and  external  measures  relief  will 
usually  be  speedily  obtained,  giving  us  time  to  remove  the  excit- 
ing cause.  For  the  latter  purpose  there  is  nothing  so  effectual  and 
harmless  as  the  administration  of  from  J to  1 ounce  of  castor  oil,  to 
which  7 drops  of  deodorized  tincture  of  opium  have  been  added. 
Bv  this  means  Ave  remove  the  offending  material  from  the  boAvel  Avith- 
out  adding  to  the  already  existing  irritation. 

To  allay  the  vomiting,  if  marked,  Ave  may  employ  small  pieces  of 
cracked  ice  or  carbonated  effervescing  Avaters,  or  the  following  mixture  : 
• 

Creasoti, 

Acidi  hydrocyanic,  dil., 

Mucilaginis  acacise, 

Aquse, 

Sig.  To  be  taken  at  one  dose. 

While  Ave  Avish  to  empty  the  boAvel  of  its  irritating  contents,  it  may 
be  necessary  to  check  the  excessive  excretion  from  the  boAvel-Avalls  in 
cases  in  which  exhaustion  threatens  from  this  source.  By  employing 
nitrate  of  silver  in  doses  of  jr  to  \ grain  every  tAvo,  three,  or  four 
hours  Ave  may  accomplish  our  purpose  without  hindering  the  laxative 
action  of  the  castor  oil. 

Should  collapse  appear  imminent,  free  stimulation  may  be  necessary 
by  means  of  brandy  or  ether,  combined  with  the  application  of  external 
heat.  For  the  painful  cramps  of  the  extremities  that  are  at  times  pres- 
ent dry  friction  Avith  the  hands  and  the  application  of  hot  bags  of  salt 
or  sand  Avill  be  found  most  useful. 

For  the  first  eight  or  twelve  hours  after  the  onset  of  the  attack  noth- 
ing in  the  Avay  of  nourishment  should  be  given  ; but  should  there  be 
objective  or  subjective  Aveakness  hot  brandy  and  Avater,  Avith  or  without 
small  doses  of  ginger,  may  be  given  according  to  circumstances.  If 
vomiting  persist  and  stimulation  be  still  required,  small  quantities  of 
dry  champagne  may  be  used. 

At  the  end  of  the  time  mentioned  above  small  quantities  of  milk, 
diluted  with  gradually  diminishing  quantities  of  hot  Avater,  and  guarded 
by  lime-Avater  in  the  proportion  of  a table-spoonful  to  4 ounces  of  milk, 


da.  TTLij  ; 
foss ; 

q.  s.  ad  f 3,  j . — M. 
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may  be  given  at  intervals  of  two  or  three  hours.  Meanwhile,  either 
the  hot  applications  should  be  retained  on  the  abdomen  or  a layer  of 
cotton  batting  or  a thick  pad  of  flannel  should  be  applied. 

After  the  acute  symptoms  have  subsided  there  is  usually  left  a cer- 
tain amount  of  irritation  or  actual  inflammation  of  the  gastro-intestinal 
tract.  Any  increase  in  the  amount  of  food  should  therefore  be  cau- 
tiously made.  Should  there  be  much  gastric  disturbance,  the  patient 
can  be  easily  nourished  by  partially  peptonized  milk  alternating  with 
small  doses  of  liquid  peptonoids.  At  the  same  time  the  following 
formula  will  be  found  useful  in  restoring  the  mucous  membrane 
and  glands  of  the  digestive  tract  to  their  normal  condition : 


1^.  Hydrarg.  chlorid.  mitis, 
Pulveris  aromatic., 
Extracti  pancreatis, 
Bismuthi  subnitrat., 

Ft.  pulv.  No.  1. 

Sig.  One  every  three  hours. 


gr-  TJ  > 

gr-  ij  i 

gr.  v ; 

gr.  x. — M. 


Should  diarrhoea  persist  after  the  disappearance  of  the  more  acute 
symptoms,  the  intestinal  mucous  membrane  may  require  more  direct 
medication.  For  this  resulting  diarrhoea  no  drug  is  of  so  much  value 
as  the  salicylate  of  bismuth  in  doses  of  5 to  15  grains  every  three  or 
four  hours,  with  which  may  be  combined  either  denarcotized  opium, 
thymol,  a-naphthol,  or  other  intestinal  antiseptic. 

After  the  digestive  tract  has  been  restored  to  a more  natural  con- 
dition the  dietary  should  be  gradually  increased,  preference  being  given 
to  such  articles  as  are  almost  wholly  digested  by  the  gastric  juice. 
Such  variations  in  regard  to  the  rapidity  of  return  to  the  normal  diges- 
tive power  exist  in  different  individuals  that  we  must,  to  a great  extent, 
be  guided  by  the  sensations  of  the  patient  as  to  the  demand  for  increase 
in  the  amount  of  nourishment.  We  must  not  be  in  too  much  haste  to 
increase  the  appetite  by  the  administration  of  stomachic  tonics,  as  the 
patient  can  readily  live  upon  but  little  food  while  remaining  at  rest, 
and  should  too  much  work  be  thrown  upon  the  stomach,  a condition  of 
irritability  or  actual  inflammation  may  be  continued.  After  the  mucous 
membrane  and  digestive  glands  have  been  relieved  of  the  more  imme- 
diate effects  of  the  storm  through  which  they  have  passed,  there  almost 
invariably  remains  a condition  of  more  or  less  atony  of  the  former.  At 
this  stage  the  use  of  gastric  stimulants  may  well  be  considered.  The 
attempt  to  reawaken  activity  of  the  digestive  apparatus  should  be 
undertaken  with  caution,  in  order  that  by  progressively  increasing  the 
strength  of  our  remedies  we  may  gradually  raise  the  tone  of  the  affected 
parts  without  urging  them  too  vigorously.  The  following  prescription 
will  be  found  useful : 
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3^.  Sodii  bicarbonat.,  gr.  iij  ; 

Extracti  zingiberis  fluid.,  Tllv ; 

Infusi  gentian.,  q.  s.  ad  f^ij. — M. 

Sig.  Two  tea-spoonsful  three  times  daily. 

In  this  formula  the  soda  aids  the  secretion  of  acid  by  the  stomach,  the 
gentian  acts  as  a local  stimulant,  while  the  ginger  relieves  the  “ cold- 
ness” of  the  vehicle.  Later,  say  in  four  or  five  days,  a stronger  and 
more  generally  tonic  mixture  may  be  given,  such  as — 

3^.  Tinct.  nucis  vomicse,  Iffix ; 

Tinct.  cardamom,  comp.,  vel 

Tinct.  gentian,  comp.,  q.  s.  ad  ffij. — M. 

Sig.  One  tea-spoonful  before  meals. 

Should  constipation  follow  the  attack,  as  is  apt  to  be  the  case,  an 
occasional  enema  of  soapsuds  and  warm  water  will  usually  be  found 
sufficient  to  relieve  the  condition.  In  cases  in  which  the  intestinal  dis- 
turbance has  been  less  marked  and  persisting,  constipation  may  be  well 
obviated  by  the  use  of  1-drachm  doses  of  phosphate  of  sodium. 

During  the  whole  course  of  treatment,  and  for  the  succeeding  week 
or  two  at  least,  a binder  of  thin  flannel  should  be  worn,  not  only  to 
hasten  recovery,  but  to  prevent  the  troublesome  subacute  enteritis  that 
sometimes  persists.  Should  such  a condition  as  has  been  just  men- 
tioned remain,  careful  regulation  of  the  diet,  with  the  use  of  small 
doses  of  nitrate  of  silver  in  pill  form,  will  usually  succeed  in  restoring 
the  digestive  tract  to  its  normal  condition. 
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Although  but  little  can  be  said  regarding  the  treatment  of  cholera 
during  the  attack  itself,  the  disease  offers  large  opportunities  for  sav- 
ing life  by  prophylactic  measures.  The  infrequent  occurrence  within 
late  years  of  extensive  epidemics  of  this  disease  .has  prevented  very 
great  advances  in  our  means  of  treating  it  when  present.  It  would, 
however,  remove  some  of  our  feeling  of  powerlessness  could  we  feel 
sure  that  our  prophylactic  measures  were  responsible  for  the  decrease 
in  the  former  frightful  extent  of  the  disease — that  we  had  been  able  to 
avoid  the  necessity  for  using  the  pound  of  cure  by  the  employment  of 
the  ounce  of  prevention.  Such  epidemics  as  have  occurred  have 
taught  us  valuable  lessons  in  regard  to  prophylaxis,  while  the  dis- 
covery of  the  comma  bacillus  as  the  probable  cause  of  the  disease  has 
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not  only  explained  many  formerly  obscure  points  in  regard  to  the  spread 
of  epidemics,  but  has  also  taught  us  how  more  securely  to  limit  it  in 
its  ravages. 

Many  of  the  predisposing  causes  of  cholera  arc  such  that  they  can- 
not be  remedied  by  any  means  at  our  command  short  of  actual  depop- 
ulation of  a district.  For  example,  it  is  well  established  that  two  of 
the  most  potent  causes  for  the  foothold  obtained  by  the  disease  in  cer- 
tain localities  are  the  existence  of  a shallow,  porous  surface-soil  rest- 
ing upon  an  impermeable  basis,  and  the  use  of  a tide-water  system 
of  drainage.  The  former  of  these  cannot,  as  has  been  said,  be  entirely 
prevented,  yet  by  proper  regulations  as  to  the  contamination  of  the 
surface-soil  and  the  providing  of  a suitable  system  of  underground 
pipe-drainage  the  existing  defect  may  be  rendered  far  less  of  a 
menace  in  times  of  pestilence.  In  the  matter  of  tide-water  drain- 
age probably  ere  long  the  political  economists  will  more  effectually 
appeal  to  the  pockets  of  communities  and  arouse  them  to  a sense 
of  their  physical  welfare.  The  solution  of  the  drainage  question 
must  sooner  or  later  come  in  the  form  of  a method  of  disposing 
of  the  sewage  of  large  towns  more  economical  and  hygienic  than 
are  those  at  present  in  use. 

Leaving  these  less  easily  accomplished  means  of  averting  the  out- 
break of  the  disease,  we  come  to  methods  more  directly  within  our 
control.  The  almost  universal  system  of  international  and  local 
quarantine  has  undoubtedly  done  more  to  prevent  the  spread  of  cholera 
than  has  any  other  single  measure.  The  system  at  present  employed 
in  most  countries  has  been  so  arranged  that,  while  protecting  the 
inhabitants  in  the  threatened  districts,  as  small  an  amount  of  hardship 
has  been  inflicted  upon  those  already  exposed  as  is  possible  The  old 
principle  of  absolute  penning  in  of  the  whole  afflicted  people,  sick  and 
well  together,  has  been  now  so  modified  that  the  well  may  be  separated 
from  the  ill  without  coming  in  contact  with  those  who  have  not  been 
exposed  to  contamination.  That  the  former  herding  together  of  all 
who  could  by  any  possibility  have  become  infected  with  those  already 
affected  was  pernicious,  is  as  true  as  is  the  fact  that  all  those  so  exposed 
should  be  detained  in  an  intermediate,  probationary  station  before  being 
allowed  to  enter  healthy  areas.  During  the  prevalence  of  an  epidemic, 
therefore,  any  one  leaving  the  affected  locality  should  be  detained  at 
some  intermediate  point  for  at  least  one  week,  in  order  to  prevent  him 
from  developing  the  disease  after  removing  to  a previously  uninfected 
community.  All  mail  matter  or  other  material  that  could  act  as 
fomites  should  be  thoroughly  disinfected  by  heat  before  being  dis- 
tributed to  other  regions. 

During  the  prevalence  of  an  epidemic  much  may  be  done  to  limit 
the  extent  of  the  calamity.  At  such  times  all  the  well-known  hygienic 
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laws  should  be  rigidly  enforced.  The  collection  of  surface-water  or  of 
waste  material  in  the  neighborhood  of  dwellings  or  near  the  sources  of 
water-supply  should  be  thoroughly  prevented.  The  organization  of 
a sanitary  corps  for  the  carrying  out  of  the  necessary  measures  should 
be  early  effected.  Besides  attending  to  the  enforcement  of  the  matters 
already  referred  to,  it  should  be  the  duty  of  such  a police  to  close  all 
wells  or  springs  that  are  even  suspected  of  being  in  danger  of  pollution 
either  from  surface-water  or  from  cesspools. 

All  discharges  from  persons  already  afflicted  should  be  disinfected, 
preferably  by  means  of  destruction  by  fire.  Should  such  a means  be 
unavailable,  every  precaution  should  be  taken  that  these  discharges 
may  not  be  placed  in  shallow  wells  or  flow  into  any  stream  which 
supplies  drinking-water  to  other  communities  farther  down  its  course, 
or  which  has  an  ebb  and  flow  whereby  the  germs  of  the  disease  may  be 
carried  backward  and  forward  with  each  returning  tide.  As  soon  as 
voided  the  discharges  should  be  mixed  with  a strong  solution  of  cor- 
rosive sublimate  and  buried  at  a distance  from  human  habitation. 

All  excessive  excitement,  whether  religious  or  otherwise,  should  be 
eschewed  to  as  great  an  extent  as  is  possible.  Though  panic  is  an  evil 
to  be  distinctly  avoided,  no  pains  should  be  spared  to  instruct  the  pub- 
lic as  to  the  gravity  of  the  affection,  in  order  that  the  proper  regulations 
of  the  sanitary  advisers  may  be  carried  out.  Much  could  doubtless  be 
effected  by  proper  public  information  in  regard  to  the  laws  of  diet,  the 
necessity  for  the  avoidance  of  indigestible  articles,  unripe  fruit,  or 
tainted  food,  while  the  importance  of  heeding  any  diarrhceal  attacks, 
however  slight,  should  be  insisted  upon.  Particularly  should  warning 
be  given  against  excesses  in  drinking,  since  it  was  found  in  Germany 
during  an  epidemic  in  1831  that,  owing  to  Monday’s  excesses,  the 
largest  number  were  attacked  on  Tuesday,  and  the  least  on  Saturday. 

Should  cholera  attack  one  of  the  inhabitants  of  a house,  all  those 
exposed  to  similar  danger  by  the  use  of  the  same  supply  of  water 
should  be  warned  to  obtain  their  water  elsewhere,  or,  if  this  be 
impossible,  should  be  urged  to  subject  that  used  for  drinking  and 
cooking  purposes  to  prolonged  boiling.  Where  practicable,  all  of 
the  inhabitants  of  an  infected  house  should  remove  to  other  quarters, 
whether  the  patient  remain  or  be  removed  to  a hospital. 

To  those  in  charge  of  a patient  ill  with  this  disease  special  instruc- 
tions should  be  given  as  to  the  carriers  of  infection,  due  warning  being 
given  in  regard  to  the  avoidance  of  the  ingestion  of  even  the  slightest 
particle  of  the  infecting  agent.  The  most  scrupulous  care  in  keeping 
the  hands  not  only  cleansed,  but  actually  disinfected,  should  be  insisted 
upon.  The  best  method  of  attaining  this  end  is  undoubtedly  bv  the 
free  use  of  bichloride-of-mercury  solutions  as  a supplement  to  ordinary 
washing.  All  bedding,  napkins,  etc.  should  be  soaked  in  bichloride 
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solution  or  boiled  before  being  sent  to  the  laundry.  The  use,  whenever 
practieable,  of  articles  of  but  little  value  is  to  be  commended,  as  they 
can  be  destroyed  by  fire  immediately  upon  being  discarded.  The  evac- 
uations from  the  bowels  should  be  thoroughly  disinfected  immediately 
upon  reaching  the  receptacle  into  which  they  are  passed,  or  if  the  faeces 
be  passed  in  the  bed  the  clothing  shonld  be  renewed  and  the  soiled  arti- 
cles burnt,  boiled,  or  soaked  in  strong  corrosive-sublimate  solution. 

After  the  attack  is  over  all  articles  that  could  have  become  infected 
should  be  carefully  subjected  to  one  of  the  processes  mentioned — boil- 
ing, burning,  or  soaking  in  antiseptic  solutions.  Could  every  com- 
munity have  some  public  oven  where,  in  time  of  pestilence  from 
whatever  disease,  all  articles  of  too  much  value  to  be  destroyed  might 
be  subjected  to  prolonged  baking,  much  might  be  saved  that  otherwise 
may  either  be  rendered  valueless  or  become  the  source  of  other  cases  of 
the  same  disease.  Such  ovens  would  soon  save  as  much  as  the  first  cost 
of  the  apparatus. 

In  regard  to  the  individual,  much  can  be  done  to  avoid  the  danger 
of  infection.  Peace  of  mind,  to  as  great  an  extent  as  is  possible  in  such 
times  of  anxiety,  is  very  important.  Care  in  diet,  without  reduction 
in  the  amount  of  food  taken  to  such  an  extent  as  to  depress  the  vitality, 
is  of  the  utmost  importance.  The  eating  of  manifestly  indigestible 
articles,  unripe  or  over-ripe  fruits,  vegetables  and  meats  that  are  not 
perfectly  fresh,  should  be  carefully  avoided.  Any  slight  tendency  to 
diarrhoea  should  receive  prompt  attention,  and,  while  laxatives  should 
be  but  sparingly  used,  constipation  must  not  be  allowed  to  exist  for 
any  length  of  time.  Beyond  this,  attention  to  the  ordinary  laws  of 
hygiene  will  tend  to  postpone  or  prevent  the  development  of  an  attack. 

In  treating  an  individual  already  attacked  by  the  disease  we  must  be 
chiefly  guided  by  the  symptoms  presented.  There  is  no  specific  remedy 
for  the  disease,  though  many  have  been  brought  forward  as  such.  Besides 
symptomatic  treatment  our  reliance  must  be  put  on  opium  or  morphine. 
During  the  prodromal  diarrhoea  the  use  of  these  drugs  should  be  early 
adopted.  After  the  attack  is  fully  developed  but  little  effect  can  be 
obtained  from  drugs,  owing  to  the  failure  of  the  mucous  membranes  to 
absorb  and  the  lymphatic  vessels  to  carry  anything  that  may  be  given. 

For  the  severe  abdominal  pains  that  are  so  frequently  present 
counter-irritants  over  the  surface  of  the  abdomen  may  be  used,  in  addi- 
tion to  the  employment  of  the  narcotic.  During  all  stages  of  the 
disease,  except  that  of  reaction,  free  stimulation  may  be  called  for,  and 
is  usually  best  attained  by  alcohol,  ether,  or  camphor.  The  hypodermic 
use  of  strychnine  might  'be  of  value  in  overcoming  the  profound  depres- 
sion of  all  the  vital  forces,  it  being  a stimulant  and  tonic  to  the  respira- 
tory, cardiac,  and  central  nervous  systems.  During  the  algid  stage 
external  warmth,  either  in  the  form  of  hot  bottles  or  cans  or  the  warm 
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bath,  may  be  necessary.  When  the  intestinal  discharges  are  suffi- 
ciently profuse  to  destroy  life,  the  addition  of  astringent  remedies  may 
be  of  value.  Of  these  may  be  mentioned  tannin  and  aromatic  sul- 
phuric acid.  The  internal  remedies  that  are  supposed  to  produce 
asepsis  of  the  bowel  have  not  as  yet  received  sufficient  trial  for  us 
to  estimate  their  value,  though  salol  has  been  used  with  some  measure 
of  success. 

Owing  to  the  tremendous  drain  of  fluids  from  the  body,  it  was  at 
one  time  very  naturally  suggested  that  the  intravenous  injection  of 
saline  solutions  might  be  of  value.  Unfortunately,  however,  the  results 
of  this  method  have  not  justified  the  hopes  entertained  ill  regard  to  it. 

There  is  one  apparently  trivial  point  that  should  always  be  remem- 
bered in  treating  a case  of  cholera — viz.  the  importance  of  using  the 
catheter  where  any  doubt  exists  as  to  the  bladder  being  empty. 

For  the  painful  cramps  that  are  such  a prominent  feature  of  the 
disease  nothing  will  be  of  much  avail,  but  some  comfort  may  be  given 
by  gentle  friction  with  the  hand. 

During  the  period  of  reaction  our  treatment  must  be  based  upon 
general  principles,  and  must  vary  with  any  local  lesions  and  their  seat, 
as  would  be  the  case  were  there  any  other  primary  cause.  In  regard 
to  diet  but  little  need  be  said.  The  stomach  will  probably  not  retain 
01  the  absoi  bents  take  up  any  nourishment  during  the  greater  part  of 
the  illness.  If  food  can  be  retained,  concentrated  and  at  the  same 
time  most  nourishing  articles  should  be  chosen.  Carbonated  efferves- 
cing waters  may  be  allowed,  and  cracked  ice  may  be  given  to  relieve 
the  distressing  thirst. 

During  the  stage  of  reaction  great  caution  must  be  exercised  in  the 
matter  of  diet.  Milk,  especially  if  pancreatized,  may  be  given  in 
small  quantities.  During  convalescence  the  diet  should  be  carefully 
increased  from  pancreatized  milk  to  milk  with  lessening  quantities 
of  barley-water,  plain  milk  with  lime-water,  soft  diet  (including 
milk  toast,  raw  egg  and  sherry,  beef-juice,  scraped  beef,  etc),  adding 
article  by  article  until  convalescence  is  complete  and  the  ordinary 
diet  resumed. 


CHOLERA  INFANTUM. 

While  to  a certain  extent  a preventable  disease,  some  of  the  most 
efficient  factors  in  the  production  of  cholera  infantum  are  practically 
beyond  our  control.  In  large  cities  the  disease  in  this  climate  will 
claim  very  many  victims  in  spite  of  our  most  energetic  efforts.  The 
conditions  of  life  in  towns  are  such  as  strongly  to  favor  its  develop- 
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ment,  and  it  is  surprising  that  any  of  the  infants  residing  in  the  poorer 
sections  of  our  cities  manage  to  escape  the  disease.  When  one  walks 
through  the  “ slums”  of  a city  during  a hot  spell,  sees  the  squalor  in 
which  the  poorer  classes  exist,  smells  the  foul  odors  arising  from  every 
gutter  and  inlet,  sees  milk  exposed  for  sale  in  the  smaller  shops  with- 
out proper  means  for  keeping  it  from  spoiling,  and  babies  tugging  at 
the  nipples  of  foul  nursing- bottles  with  six  or  eight  inches  of  fouler 
rubber  tubing,  the  frequency  of  the  occurrence  of  the  disease  cannot 
be  wondered  at. 

It  would  be  an  interesting  study  should  some  one  engaged  in  bac- 
teriological work  expose  for  varying  lengths  of  time  test-tubes  filled 
with  sterilized  milk  over  one  of  the  inlets  found  at  our  street  corners, 
and  note  with  what  rapidity  the  milk  may  become  infected.  A short 
exposure  would  probably  suffice  to  render  such  food  far  from  sterile. 
For  such  a condition  of  our  streets  the  responsibility  must  be  laid  in 
part  upou  our  street-cleaning  bureaus,  in  part  upon  the  inhabitants 
themselves.  Filthy  gutters  filled  with  refuse  from  the  table  and 
kitchen,  exposed  to  a hot  noonday  sun,  soon  form  breeding-places  for 
almost  all  species  of  micro-organisms.  It  cannot  be  wondered  at  that 
in  the  neighborhood  of  such  foci  milk  should  soon  spoil  and  infants- 
absorb  germs  of  disease  from  the  atmosphere. 

While  such  a condition  of  affairs  will  always  be  present  in  towns 
of  sufficient  size  to  have  areas  inhabited  solely  by  the  ignorant  poor, 
we  can  even  in  these  districts  do  something  toward  moderating  the 
chances  of  an  infant  contracting  the  disease.  If  street-cleaning  bureaus 
and  boards  of  health  cannot  render  a whole  neighborhood  sanitary, 
individual  householders  may  be  taught  the  well-known  method  by 
which  the  “ streets  of  Jerusalem  were  kept  clean.” 

Foremost  among  the  means  of  preventing  the  onset  of  cholera, 
infantum  is  care  in  diet.  The  inability  to  obtain  perfectly  fresh  milk 
in  cities  may  be,  to  a certain  extent,  compensated  by  the  thorough 
boiling  of  the  daily  supply  immediately  upon  its  receipt.  This,  how- 
ever, is  not  alone  sufficient,  as  the  milk  must  be  kept  sterile  until  used. 
Where  ice  can  be  obtained  and  carefully  cleansed  covered  receptacles 
are  in  use,  this  matter  can  easily  be  arranged ; but  in  a large  class  of 
our  town  populations  ice  is  an  unattainable  luxury,  while  the  lessons 
of  cleanliness  have  never  been  learned.  With  such  as  these  preventive 
measures  can  hardly  be  adopted.  Frequently  have  I been  told  that 
the  infant’s  milk-supply  was  placed  iu  the  cellar  “ to  keep  it  cool,”  and 
on  going  into  the  cellar  found  it  so  reeking  with  the  odor  of  sewer-gas 
and  mould  that  the  living-room  of  the  family  seemed  sweet  and  clean 
bv  comparison.  With  such  people  as  these  it  is  usually  found  that  all 
our  directions  will  be  of  no  avail,  and  that  if  the  milk-can  be  not  kept 
in  the  cellar  it  will  be  hung  on  the  back  fence  near  to  a foul  privy- 
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well.  In  these  circumstances  the  best  that  can  be  done  is  to  have  each 
bottleful  of  milk  placed  in  boiling  water,  after  being  made  up  and 
before  using.  This,  being  an  additional  source  of  trouble  to  the  prob- 
ably already  overworked  mother,  will  be  either  neglected  entirely  or 
else  performed  improperly ; but  we  should  endeavor  to  have  it  accom- 
plished. 

Many  an  attack  of  cholera  infantum  owes  its  existence  to  the  death- 
carrying long  rubber  tubes  sold  in  the  shops  as  substitutes  for  the  ordi- 
nary old-fashioned  glove-finger  nipple.  No  matter  how  much  care 
may  be  used  in  cleaning  these  tubes,  it  is  impossible  to  be  certain  that 
they  are  absolutely  purified,  and  frequently  they  are  almost  occluded 
by  foul-smelling  masses  of  decaying  milk  that  can  be  only  with  dif- 
ficulty extracted  by  a strong  stream  of  water  or  a piece  of  wire.  The 
more  old-fashioned  plain  nipple,  that  can  be  turned  inside  out  and 
scrubbed,  is  not  only  cleaner  and  more  safe,  but  it  is  also  much 
cheaper.  The  great  disadvantage  that  it  possesses  from  the  care-taker’s 
point  of  view  is  that  the  child  cannot  keep  on  sucking  it  indefinitely 
without  attention — surely  a most  beneficial  fault.  Aside  from  these 
sources  of  disease,  the  food,  even  though  safely  preserved,  may  be 
given  improperly  prepared,  in  improper  quantity,  or  at  too  short 
intervals. 

It  would  take  up  too  much  space  in  an  article  of  this  character 
to  go  at  length  into  the  question  of  the  preparation  of  food  for  chil- 
dren of  different  ages,  this  being  well  discussed  in  the  books  upon 
infant  hygiene  and  feeding.  It  may  be  proper,  however,  to  insist  here 
upon  the  fact  that  thirst  may  be  the  cause  of  the  eagerness  displayed 
by  an  infant  for  its  bottle  as  often  as  is  actual  hunger,  and  that,  during 
the  hot  summer  months  particularly,  plain  water  should  be  supplied  to 
the  infant  at  regular  intervals,  in  order  that  the  stomach  may  not  be 
filled  with  nourishment  and  compelled  to  strive  to  digest  food  when 
only  water  is  demanded.  The  frequent  practice  of  feeding  infants 
“ whenever  they  cry,”  or  of  allowing  an  infant  to  lie  with  the  long  rub- 
ber tube  from  a nursing-bottle  constantly  in  its  mouth,  cannot  be  too 
strongly  deprecated.  Many  an  attack  of  colic  that  may  be  merely  the 
forerunner  of  cholera  infantum  might  be  cut  short  were  some  carmin- 
ative, such  as  a few  drops  of  aromatic  spirit  of  ammonia  in  a tea- 
spoonful of  hot  water,  given,  instead  of  temporarily  easing  the  child’s 
pain  by  adding  to  the  flame  fuel  in  the  shape  of  warm  milk. 

Aside  from  being  indirectly  an  etiological  factor  from  its  increasing 
the  contaminating  elements  of  the  food-supply,  high  external  temper- 
ature alone  seems  to  be  capable  of  originating  the  disease.  In  no  other 
wav  can  be  explained  the  fact  that  cholera  infantum  does  at  times  attack 
the  children  of  well-to-do  parents  where  every  precaution  has  been  taken 
to  avoid  the  introduction  of  germs  into  the  food-supply.  While,  there- 
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fore,  improper  drainage,  filthy  surroundings,  improper  care  of  the  food- 
supply,  and  improper  manner  of  feeding  may  precipitate  an  attack 
where  otherwise  it  would  not  have  occurred,  the  less  preventable  cause, 
high  atmospheric  temperature,  cannot  be  avoided  save  by  change  of 
habitation.  On  this  account  children  should,  whenever  it  is  possible, 
be  either  wholly  removed  from  the  heated  city  during  the  hot  spells, 
or,  if  this  be  impracticable,  should  be  given  a breath  of  fresh  air  in 
the  park  or  on  the  river  so  soon  as  the  sun  has  lost  some  of  its  power 
as  evening  approaches.  The  establishment  of  public  parks  and  the 
running  of  river  excursion-steamers  permit  almost  the  very  poorest 
to  avail  themselves  of  the  opportunity  to  obtain  at  least  a small 
amount  of  better  and  cooler  air  for  their  children.  The  same  end  is 
also  accomplished  by  the  numerous  charitable  associations  that  send 
mothers  with  their  sick  children  to  the  seashore  or  country. 

Teething  children  are  especially  apt  to  be  attacked,  owing  to  the 
accompanying  irritability  of  the  gastro-intestinal  tract,  and  to  the  fact 
that  children  during  dentition  have,  as  a rule,  less  power  of  resistance 
than  at  other  times.  Early  lancing  of  the  gums,  therefore,  is  impera- 
tively demanded  during  hot  weather. 

When  an  attack  of  cholera  infantum  has  already  begun,  prompt 
action  is  necessary.  Wherever  it  is  possible  the  child  should  be  imme- 
diately removed  to  the  seashore  or  country.  This  removal  may  be  the 
means  of  saving  its  life  without  recourse  being  had  to  any  medi- 
cation. If  it  is  impossible  to  take  the  patient  away  from  the  city, 
the  coolest  and  best- ventilated  room  in  the  house  should  be  selected  for 
its  occupancy.  The  child  should  be  lightly  clothed,  and  allowed  to 
lie  on  a bed  or  in  a hammock,  instead  of  being  held  in  the  lap  of  its 
mother  or  nurse. 

The  diet  must  be  carefully  regulated  to  the  age  of  the  patient,  milk 
being  given  with  much  more  diluent  than  is  necessary  for  a healthy 
child  of  the  same  age.  If  vomiting  be  a marked  symptom,  it  is  better 
to  withhold  all  food  until  this  symptom  is  subdued,  the  child  being 
merely  given  frequent  sips  of  barley-  or  rice-water. 

In  regard  to  external  measures  we  must  be  guided  by  the  condition 
of  the  individual  case.  When  the  temperature  ranges  near  to  105°  F. 
frequent  sponging  with  cool  water,  to  which  has  been  added  vine- 
gar, alcohol,  or  whiskey,  will  not  only  comfort  the  patient,  but  will 
also  give  material  assistance  toward  cure.  Should  collapse  be  marked 
and  the  temperature  subnormal,  the  reverse  holds  good,  and  external 
warmth  in  the  shape  of  hot  blankets,  hot  bottles,  or  hot  bricks  should 
be  employed.  When  the  extremities  are  cold  and  livid,  heat  should 
be  applied  to  the  feet,  even  though  the  high  internal  temperature  calls 
for  cool  applications  to  the  rest  of  the  body.  Should  the  temperature 
remain  high  or  progressively  rise  in  spite  of  cool  sponging,  a wet 
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pack,  made  by  wrapping  the  child  in  towels  wrung  out  of  cold  or  iced 
water,  should  be  applied  as  often  as  may  be  necessary.  Centripetal 
friction  of  the  extremities  will  aid  in  maintaining  the  circulation,  which 
is,  as  a rule,  very  sluggish.  Thirst,  which  is  usually  urgent,  may  best 
be  relieved  by  the  frequent  sipping  of  water  or  the  swallowing  of  small 
pieces  of  cracked  ice.  While  plenty  of  water  should  be  given  to  make 
up  for  the  waste  occurring  in  the  intestinal  discharges,  care  should  be 
taken  not  to  overload  the  stomach  and  thereby  provoke  or  intensify 
emesis. 

For  the  purpose  of  supplying  the  waste  of  fluids  from  the  body  it 
has  been  proposed  to  employ  large  enemata  of  water — a plan  that  is 
said  to  act  well  by  those  who  have  used  it.  Large  enemata  of  water 
containing  creolin  in  the  strength  of  1 drachm  to  the  pint  have  been 
used  with  advantage,  not  only  for  supplying  the  additional  amount 
of  fluid,  but  also  for  the  purpose  of  directly  medicating  the  colon. 

Internally  we  should  employ  stimulants  freely,  using  brandy, 
whiskey,  or  curayoa.  The  amount  required  will  vary  with  the  age 
of  the  child  and  the  need  of  cardiac  stimulation.  From  5 to  30 
drops  may  be  given  every  hour  or  two.  When  actual  failure  of  the 
heart  is  imminent,  carbonate  of  ammonium  in  doses  of  J grain  to  2 
grains  may  be  necessary,  but  it  is  apt  to  increase  the  vomiting.  For 
the  latter  symptom  we  may  use  cracked  ice  internally,  sinapisms  to  the 
epigastrium,  lime-water,  or  the  following  prescription  : 


Sig. 


R.  Creasoti, 

Bismuthi  subnitrat., 
Mucilag.  acacia}, 
Aquae  cinnamomi, 
Shake  well.  Take  this 


mi; 

gr-  iJj ; 
mxx; 

q.  s.  ad  f^j. — M. 
amount  at  one  dose. 


For  the  diarrhoea  we  may  use  several  different  remedies  or  combina- 
tions of  remedies.  Opium  may  be  employed,  either  in  the  form  of 
one  of  the  preparations  made  from  the  crude  drug  or  in  that  of 
one  of  the  salts  of  morphine.  The  latter  form  is  the  better,  owing 
to  smallness  of  bulk  and  its  more  certain  retention  by  the  stomach. 
F rom  -j-Lj  to  ^inr  grain  of  sulphate  of  morphine  may  be  given,  com- 
bined with  aromatic  sulphuric  acid,  and  repeated  every  two,  three,  or 
four  hours,  according  to  the  age  of  the  child  and  the  effect,  produced. 

Salol  was  but  lately  strongly  recommended  for  the  control  of  the 
diarrhoea  of  cholera  infantum;  but  during  the  past  summer  I have 
obtained  very  good  results  by  the  use  of  salicylate  of  bismuth.  This 
has,  in  the  few  cases  in  which  I have  been  able  to  use  it,  had  a most  bene- 
ficial effect  on  both  the  vomiting  and  the  purging,  whereas  I found  but 
little  good  effect  from  salol  when  I used  it  during  the  preceding  summer. 
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In  one  hospital,  with  which  the  author  of  this  paper  is  connected,  all 
drugs,  dispensed  without  cost,  are  prescribed  according  to  a formulary, 
and  from  this  the  two  following  formulae  were  prescribed  in  combina- 
tion, oftentimes  with  astonishing  results.  The  two  formulae  are  num- 
bered (9)  and  (54),  and  are  combined  in  the  proportion  of  1 part  of  the 
former  with  3 of  the  latter.  The  formulae  are  as  follows : 

(9.) 

Acidi  salicylic., 

Sodii  bicarbonatis,  da.  gr.  y ; 

Aquae,  Tltxl ; 

M.  et  adde, 

Tinct.  aurantii  cort.,  TTLv  ; 

Glycerini,  TTfxv. 

This  has,  as  has  been  said,  given  most  excellent  results  in  doses  of  1 
tea-spoonful  every  three  or  four  hours.  The  formulae  can  well  be  con- 
densed into  the  following  : 

1^.  Tinct.  opii  deodorat., 

Acidi  salicylic., 

Sodii  bicarbonat., 

Bismuthi  subnitrat., 

Tinct.  aurantii  cort., 

Mist,  cretae, 

Aquae, 

Sig.  To  be  taken  at  one  dose. 

After  a few  doses  the  stools  lost  much  of  their  serous  character, 
became  less  offensive,  more  highly  colored,  and,  in  favorable  cases, 
returned  to  the  normal  character,  when  the  other  symptoms  could  be 
mitigated  sufficiently  to  permit  of  life  being  maintained.  The  salicylate 
of  bismuth  may  be  given  in  doses  of  2 or  3 grains  in  powder  every  two, 
three,  or  four  hours.  The  use  of  opiates  requires  caution,  and  their 
employment  should  be  entirely  suspended  upon  the  appearance  of 
stupor  or  coma. 

Where  this  latter  symptom  arises,  it  might  be  justifiable  to  resort  to 
the  use  of  intravenous  injections  of  saline  solutions,  in  order  to  attempt 
to  increase  the  fluidity  of  the  blood,  and  so  permit  of  its  proper  circula- 
tion through  the  blood-vessels. 

If  the  patient  weather  the  storm,  removal  to  the  seashore  or 
country  should  be  again  urged,  as  relapses  may  readily  occur.  The 
return  to  the  normal  diet  should  be  slowly  and  very  gradually  accom- 
plished, while  the  intestinal  tract  will  require  judicious  medication  to 


mj; 
gr-  ij ; 

da.  gr.  ij  ; 
hlv; 
fess ; 

q.  s.  ad  f3j. — M. 


(54.) 

Bismuthi  subnitrat.,  gr.vj ; 

Tinct.  opii  deodorat.,  TTfi ; 

Syrupi,  irixx; 

Mist,  cretse,  q.  s.  ad  f'sj. 
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overcome  the  resulting  inflammatory  conditions  that  are  almost  invari- 
ably present. 


DYSENTERY. 

Although  dysentery  will  probably  never  be  justly  placed  upon 
the  list  of  preventable  diseases,  much  can  be  done  in  our  endeavor  to 
make  it  so.  The  frightful  ravages  that  have  so  frequently  occurred 
from  the  appearance  of  this  disease  among  troops  and  garrisons  have 
led  to  careful  investigations  as  to  its  predisposing  and  exciting  causes. 
Some  of  these  have  been  discovered,  and  may  be,  to  a great  extent  at 
least,  avoided.  That  in  the  Amoeba  coli  we  have  the  true,  immediate 
cause  cannot  as  yet  be  asserted  with  any  great  degree  of  certainty, 
but  further  experiments  and  investigations  may  throw  light  upon  the 
question  of  its  etiological  importance  that  will  aid  us  in  our  attempts 
at  prophylaxis. 

There  would  seem,  in  the  present  state  of  our  knowledge,  to  be  sev- 
eral factors  in  the  causation  of  the  disease  that  may  be  at  work  sepa- 
rately or  together  in  individual  cases.  It  is  certain  that,  in  this  climate 
at  least,  more  cases  occur  in  the  late  summer  and  early  autumn  months 
than  during  any  other  time  of  the  year.  Whether  this  be  due  to  the 
fact  that  during  this  period  we  have  the  combination  of  warm  days  and 
cool  nights  with  much  moisture,  or  to  the  abundance  at  this  season  of 
various  fruits  that  may  readily  spoil,  or  to  a combination  of  these  cir- 
cumstances, cannot  be  considered  as  definitely  settled.  The  fact  that 
the  disease  frequently  seems  to  be  induced  by  impurity  in  the  water- 
supply  would  not  account  for  the  special  prevalence  of  the  disease  dur- 
ing the  above-mentioned  period  of  the  year,  unless  we  presume  that  the 
noxious  water  may  be  infected  by  an  organic  poison  whose  period  of 
greatest  activity  occurs  at  this  time. 

Although,  as  has  been  stated,  we  have  no  definite  proof  of  the 
Amoeba  coli  being  the  chief  cause  of  the  disease,  we  may  safely  deter- 
miue  to  prevent,  so  far  as  is  possible,  its  entrance  into  the  system,  if 
only  upon  general  principles.  Further  discussion  upon  the  etiology 
of  the  disease  would  be  out  of  place  in  an  article  upon  treatment,  but  so 
much  has  been  said  in  order  to  draw  attention  to  a few  of  the  points  of 
importance  in  the  matter  of  prevention. 

In  order  to  avoid  the  results  of  contaminated  water-supply,  careful 
filtering  and  prolonged  boiling  of  the  water  to  be  ingested  should  be 
universally  adopted.  These  precautions  are  not  difficult  to  adopt, 
and  should  be  taken  as  a matter  of  necessity  where  any  doubt  can 
possibly  be  thrown  upon  the  purity  of  the  drinking-water,  whether 
in  regard  to  the  danger  of  the  onset  of  dysentery  or  not.  Should 
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many  cases  of  this  disease  appear  in  any  locality,  these  measures 
should  be  more  carefully  practised  owing  to  the  likelihood  of  a com- 
mon source  of  poisoning.  From  the  apparent  distant  relationship 
between  dysentery  and  malaria  it  is  wise  to  avoid  the  use  of  water  that 
is  derived  from  springs  in  marshy  ground,  where  the  water  may  remain 
stagnant,  poorly  exposed  to  the  influence  of  oxygen,  and  contaminated 
by  decaying  vegetable  matter.  When  one  sees  the  Amoeba  coli  sim- 
ulating exactly  its  larger  non-pathogen ic  congener,  whose  favorite 
habitat  is  in  just  such  collections  of  vegetable  infusions,  the  possibility 
of  an  analogy  in  their  life-habits  cannot  fail  to  impress  the  observer 
with  the  thought  that  stagnant  water  contaminated  by  vegetable  impu- 
rities may  play  a large  part  in  the  causation  of  the  disease. 

That  the  fecal  evacuations  of  a case  of  dysentery  may  carry  infec- 
tion is  very  far  from  unlikely.  For  this  reason  great  care  should  be 
exercised  in  regard  to  the  disposition  of  the  excretions  of  existing  cases. 
Particularly  should  the  use  of  shallow  pits  and  privy-wells  be  carefully 
avoided,  chiefly  on  account  of  the  danger  of  contamination  of  the  water- 
supply  from  their  superficial  position  and  consequent  liability  to  be 
flushed  out  over  the  surrounding  ground  surface  by  each  heavy  rain. 
Another  possibility  has  been  suggested,  though  it  seems  somewhat  of  a 
refinement — viz.  the  danger  of  the  disease-poison  being  drawn  into  the 
rectum  by  the  alternate  relaxation  and  contraction  of  the  muscles 
around  the  lower  end  of  that  structure  during  defecation  into  or  over 
such  pits  as  have  a meagre  distance  between  the  surface  of  their  con- 
tents and  the  level  of  the  ground.  This,  as  has  been  said,  seems  to 
smack  of  too  much  refinement  in  etiology ; but,  for  the  other  reasons 
mentioned  and  on  account  of  the  well-recognized  evil  of  shallow  pits  for 
the  reception  of  faecal  matter,  their  use  should  be  entirely  avoided. 

The  part  played  by  the  eating  of  unripe,  over-ripe,  or  spoiled  fruit 
and  vegetables  cannot  be  more  than  an  auxiliary  cause,  as  the  same 
materials  are  eaten  during  the  earlier  parts  of  the  year,  though  possibly 
not  to  so  great  an  extent,  without  so  frequently  causing  the  symptoms 
of  a genuine  attack  of  dysentery.  It  would  seem,  therefore,  that  as 
reaarcls  dysentery  the  use  of  unsuitable  food  should  be  avoided,  on 
account  of  its  liability  to  produce  irritation  of  the  intestinal  tract. 

Chilling  of  the  surface  of  the  body  seems  to  have  some  influence 
in  at  least  predisposing  to  the  disease,  and  should  consequently  be 
avoided,  particularly  by  those  who  have  either  had  a previous  attack  of 
dysentery  or  are  the  subjects  of  intestinal  derangement.  Faecal  accu- 
mulation strongly  predisposes  to  dysentery,  owing  to  the  resulting  irri- 
tation of  the  mucous  membrane. 

From  these  observations  it  will  be  seen  that  our  strongest  means  of 
avoiding  the  occurrence  of  the  disease  are  those  that  are  manifestly  con- 
nected with  ordinary  care  in  personal  and  public  hygiene.  In  spite  of 
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all  our  care,  however,  it  is  still  possible  that  we  may  never  be  able 
absolutely  to  control  the  causes  of  the  disease. 

The  treatment  of  a person  already  attacked  by  dysentery  must  vary 
very  much  in  accordance  with  both  the  local  condition  of  the  intestine  and 
the  general  condition  of  the  patient.  In  many  otherwise  insignificant 
cases  the  tormina  and  tenesmus  may  be  intense,  while  frequently  the 
cases  that  are  suddenly  struck  down  by  a severe  attack  may  feel  and 
complain  of  but  little  discomfort.  Our  treatment,  therefore,  must  be 
somewhat  symptomatic,  but  we  fortunately  have  a number  of  remedies 
that  appear  to  have  almost  a specific  action  upon  the  disease-process. 
It  will  best  answer  our  purpose  to  consider  first  the  latter  class,  treat- 
ing later  of  the  methods  to  be  employed  for  the  relief  of  the  various 
prominent  symptoms. 

Foremost  among  the  remedies  for  which  a specific  quality  has 
been  claimed  stands  ipecacuanha.  This  remedy  was  formerly  held 
in  much  higher  esteem  than  at  present,  although  it  is  still  used,  and 
with  advantage,  in  some  cases.  The  great  disadvantage  in  its  use  is 
that  it  is  impossible  to  foretell  with  certainty  in  what  cases  it  will 
do  good,  and  in  what  cases  valuable  time  may  be  lost  while  attempt- 
ing a cure  by  this  means.  The  remedy  has  been  particularly  extolled 
by  the  physicians  of  India,  where  it  may  be  that  the  well-known 
cholagogue  action  of  ipecacuanha  causes  the  good  results  by  stim- 
ulation of  the  liver  and  intestinal  glands  in  those  who  have  not 
become  acclimated  to  their  new  surroundings.  The  drug  may  be 
employed  in  one  of  two  ways,  of  which  the  first  mentioned  will  be 
found  most  efficacious  in  the  greater  number  of  cases.  In  using  the 
drug  by  the  first  plan  a full  dose  of  20  grains  is  given  by  the  stomach, 
10  or  15  drops  of  laudanum  having  been  administered  about  thirty 
minutes  previously,  and  repeating  the  dose  in  half  an  hour  if  the  first 
be  vomited,  or  in  four  hours  if  it  is  retained.  The  other  plan  is  to 
give  doses  of  5 grains  every  half  hour  until  the  patient  vomits,  after 
which  10  or  15  drops  of  laudanum  are  given,  followed  by  additional 
doses  of  ipecacuanha  in  quantities  of  5 to  10  grains  at  intervals  of 
two  or  three  hours,  the  drug  being  introduced  in  pill  form.  The 
first  plan  will  be  found  to  act  quickly,  if  at  all ; but  as  many  of  the 
patients  are  already  extremely  exhausted  by  their  disease,  the  emesis 
may  act  prejudicially  by  reducing  the  vital  power  of  the  sufferer. 
It  would  therefore  be  safer  in  cases  with  marked  prostration  to 
endeavor  to  treat  the  disease  bv  local  and  less  trying  internal 
remedies,  lest  the  stomach  be  rendered  so  irritable  by  our  efforts 
with  ipecacuanha  that  even  stimulants  cannot  be  retained.  As  in 
this  disease  we  are,  by  the  nature  of  the  case,  prevented  from  using 
the  rectum  as  a means  of  introducing  stimulants  and  nourishment,  we 
should  endeavor  to  preserve  the  integrity  of  function  of  the  stomach 
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most  carefully.  Therefore,  although  ipecacuanha  is  a valuable  drug 
under  some  circumstances,  there  are  other  measures  that  may  first  be 
tried  with  advantage.  Nitrate  of  silver  has  been  extensively  used 
with  good  results  in  the  treatment  of  dysentery  when  administered 
both  by  the  mouth  and  by  the  rectum.  When  given  by  the  mouth 
it  is  usually  combined  with  opium  in  the  form  of  a pill,  -J-,  or  \ 
grain  being  given  every  two,  three,  or  four  hours,  with  a quantity  of 
opium  varying  in  each  case.  This  combination  of  the  two  drugs, 
while  convenient,  has  the  disadvantage  that  it  prevents  us  from  dimin- 
ishing the  amount  of  opium  used  as  rapidly  as  is  consistent  with  the 
comfort  of  our  patient ; whereas  the  silver  should  be  continued  for 
several  hours  after  the  movements  have  changed  both  as  to  fre- 
quency and  character.  For  this  reason  it  is,  in  the  end,  far  more 
convenient  to  give  the  silver  and  opium  separately.  Personally,  I have 
seen  silver  succeed  in  several  cases  in  which  all  other  means  have 
failed  after  faithful  trial,  and  should  put  greatest  reliance  upon  it. 

The  following  case  shows  very  strikingly  the  effect  of  nitrate  of  sil- 
ver, although  a fatal  ending  was  not  averted : Hans  L , a Norwegian 

sailor,  aged  52  years,  was  admitted  to  the  wards  of  the  Episcopal  Hos- 
pital suffering  from  dysentery  of  one  week’s  standing.  He  was  a large, 
spare  man,  with  pinched  features,  sunken  cheeks,  and  a dry  and  fissured 
tongue  that  was  protruded  with  difficulty  through  his  parched  lips. 
His  teeth  were  covered  with  sordes.  The  extremities,  tip  of  his  nose, 
and  ears  were  cold  and  livid,  the  abdomen  was  scaphoid,  and  the  skin  dry 
and  harsh.  Small  mucous  and  bloody  stools  were  being  passed  every 
few  minutes,  with  much  tenesmus.  Brandy  was  at  once  given  in  doses 
of  half  an  ounce  each  hour,  hot  cans  were  applied  to  the  feet,  and  a large 
hot  flaxseed-meal  poultice  was  applied  over  the  abdomen.  As  soon  as 
the  pulse,  which  was  almost  imperceptible  upon  his  admission,  had 
improved  in  quality,  he  was  given  an  enema  of  two  pints  of  cold  water. 
This  was  repeated  in  an  hour,  with  but  slight  effect  upon  the  number 
of  stools  or  the  tenesmus.  He  was  then  given  salicylate  of  bismuth,  in 
doses  of  20  grains  every  three  hours,  without  any  marked  effect  after 
several  doses  had  been  taken.  One  large  creolin  enema  (1  drachm  to 
a pint  of  cold  water)  was  then  given,  but  as  no  result  was  observable, 
he  was  put  upon  } grain  of  nitrate  of  silver  every  three  hours, 
while  it  was  expected  that  another  creolin  enema  would  be  given  later. 
Although  it  seems  impossible  that  so  small  an  amount  of  silver  should 
so  rapidly  affect  such  a large  surface  as  the  colon,  the  stools  began  to  oc- 
cur at  shorter  intervals,  until,  after  the  third  dose,  they  ceased  entirely. 
At  this  time  the  general  symptoms  also  improved,  while  the  patient 
declared  that  he  felt  much  better.  He  appeared  to  be  doing  so  well  that 
no  further  local  medication  seemed  necessary,  while  his  stimulants  were 
slightly  diminished,  owing  to  the  improvement  in  the  character  of  his 
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pulse.  No  further  bowel  movements  occurred,  and  the  patient’s  con- 
dition was  apparently  favorable,  until  he  suddenly  died  twelve  hours 
after  the  last  stool  had  been  voided. 

It  might  be  said  that  the  improvement  in  this  -case  was  due  to  the 
bismuth  already  given  or  to  the  creolin  enema.  This  I cannot 
believe  to  be  the  explanation  of  the  rapid  amelioration  of  his  symp- 
toms, as  I have  seen  almost  as  rapid  an  effect  produced  by  the  same 
drug  in  cases  in  which  a longer  time  could  be  permitted  to  elapse 
between  other  treatment  aud  that  by  means  of  the  nitrate  of  silver. 
That  the  sudden  decrease  in  the  number  of  his  stools  was  not  due  to 
approaching  death,  as  may  at  times  happen,  is  shown  by  the  marked 
contemporaneous  improvement  in  his  general  condition. 

Calomel  has  been  much  used  in  the  treatment  of  this  disease, 
with  asserted  excellent  results.  Whether  its  good  effects  are  due  to  its 
cholagogue,  purgative,  or  antiseptic  properties  it  is  difficult  to  say ; 
but,  judging  from  the  beneficent  action  of  ipecac  (also  a cholagogue), 
it  would  seem  that  the  former  is  the  true  explanation  of  its  effect. 
Opium  has  been  largely — much  too  largely — used  in  treating  this 
affection.  As  in  other  intestinal  affections,  we  should  bear  in  mind 
the  fact  that  Nature  never  cures  inflammation  by  “ locking  up  ” the 
secretions,  but  that  the  free  discharge  of  serum  from  the  affected  area 
is  the  method  of  relief  that  is  always  most  successful.  We  should 
give  opium  until  the  patient’s  sufferings  are  relieved,  but  when  we 
go  beyond  that  point  or  give  the  drug  for  any  other  purpose,  we  may 
hide  the  manifestations  of  the  disease  while  increasing  its  virulence. 
It  is  not  often  that  a patient  is  worn  out  merely  by  the  pain  of  a 
dysenteric  attack,  and,  in  fact,  it  usually  takes  but  a small  amount 
of  opium  to  render  him  comfortable.  For  this  purpose  the  drug  is 
best  given  either  by  hypodermic  injection  in  the  form  of  morphine,  or 
by  the  rectum  in  suppository  or  starch- water.  If  the  pain  be  chiefly  re- 
ferred to  the  anal  region,  this  will  ease  the  pain  ; but  in  cases  in  which 
there  is  much  tenesmus  a suppository  consisting  of  J grain  of  opium 
with  £ grain  of  extract  of  belladonna  may  be  of  more  value.  If 
the  pain  be  merely  that  of  the  tenesmus,  we  can  use  local  measures,  as 
will  be  mentioned  subsequently,  that  are  just  as  efficacious,  without 
possessing  the  disadvantages  of  opium. 

In  some  epidemics  of  dysentery  quinine  by  the  mouth  has  been  used 
with  advantage.  This  applies  more  particularly  to  those  forms  seen  in 
camps  and  on  the  march,  where  undoubtedly  the  chief  advantage  has 
accrued  from  the  influence  of  the  antiperiodic  upon  the  malarial  poison- 
ing that  is  almost  invariably  associated  with,  if  not  in  part  the  cause 
of,  the  disease.  It  should  in  such  cases  be  given  in  full  doses. 

During  the  late  Civil  War  in  this  country  this  drug  was  used  in 
large  quantities,  both  as  a preventive  and  curative  measure.  In  the 
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sporadic  cases  that  occur  during  times  of  peace  in  our  latitude  it  is  dif- 
ficult to  see  how  the  drug  can  be  of  the  slightest  advantage ; and  in 
fact  it  is  practically  never  so  used  save  for  its  generally  tonic  effect 
after  convalescence  has  commenced. 

Sulphate  of  magnesium  lias  been  quite  extensively  employed,  and 
has  proved  of  great  value.  It  is  chiefly  of  use  in  cases  with  small  mu- 
cous and  bloody  stools  evacuated  with  great  pain.  It  is  best  given  in 
saturated  solution,  1 drachm  being  administered  every  two  or  three 
hours  until  the  stools  become  of  an  almost  normal  color  and  consistence. 
A combination  of  this  drug  with  aromatic  sulphuric  acid  (10  or  15 
drops)  is  often  rather  more  beneficial.  After  the  character  of  the 
stools  has  changed  to  more  nearly  that  of  the  normal,  a combination 
of  sulphate  of  morphine  with  aromatic  sulphuric  acid  will  frequently 
complete  the  recovery.  To  disguise  the  taste  of  the  saline  a little  ex- 
tract of  liquorice  may  be  added.  The  treatment  by  a saline  purgative 
of  a disease  in  which  the  movements  are  so  frequent  as  they  are  in  dys- 
entery seems  at  first  thought  rather  inconsistent ; but  when  it  is  con- 
sidered that  it  is  usually  not  the  actual  size  of  the  stools  which  causes 
danger ; when  the  physiological  action  of  sulphate  of  magnesium  in 
draining  away  or  locally  abstracting  serum  from  the  congested  vessels 
of  the  inflamed  intestine  is  remembered ; and,  above  all,  when  one  sees 
the  stools  soon  become  more  natural  and  the  other  symptoms  steadily 
subside  under  the  use  of  this  drug, — the  supposed  inconsistency  is  no 
longer  apparent. 

Should  haemorrhage  be  marked,  the  use  of  ergot  is  advised  by  some 
authors ; but  it  will  usually  be  found  that  the  same  result  can  be  better 
attained  by  topical  treatment  in  the  form  of  large  enemata,  as  will  be 
mentioned  subsequently. 

Externally  we  may  employ  large  poultices  of  flaxseed  or  flaxseed 
and  mustard,  or  we  may  apply  spongio-piline  wrung  out  of  hot  water. 
These  will  be  grateful  to  the  patient,  and  may  have  some  slight  effect 
upon  the  course  of  the  disease. 

Many  of  the  remedies  administered  by  the  mouth  can  act  in  no  other 
than  a purely  local  manner  upon  the  affected  area.  This  is  true  of 
bismuth,  tannin,  and  numerous  other  drugs.  It  is  therefore  much 
more  rational  to  attempt  to  obtain  this  local  action  by  the  direct  appli- 
cation of  the  remedy  to  the  seat  of  disease.  This  can  readily  be  accom- 
plished by  the  use  of  enemata,  whereby  we  not  only  save  the  stomach, 
but  are  also  able  to  determine  more  accurately  the  amount  of  the  drug 
that  reaches  the  objective  point. 

Simplest  among  these  remedies  ai’e  enemata  of  pure  water.  These 
can  be  used  either  at  the  temperature  of  ice-water  or  at  102°  F.  The 
choice  of  temperature  may  be  in  part  made  by  a consideration  of  the 
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general  condition  of  the  patient.  If  there  be  subnormal  temperature 
with  other  symptoms  of  collapse,  as  is  often  seen  in  hospital  practice, 
where  patients  apply  for  admission  late  in  the  course  of  the  disease, 
hot  water  is  preferable ; but  if  the  general  condition  of  the  patient 
is  sthenic,  better  results  may  be  expected  from  the  use  of  cold.  These 
enemata  should  be  large,  each  consisting  of  from  2 to  3 pints,  and 
are  best  introduced  from  a gravity  syringe,  the  reservoir  being  held 
about  a foot  or  eighteen  inches  above  the  level  of  the  patient’s  body. 
As  a rule,  the  anus  is  extremely  sensitive,  and  it  is  therefore  import- 
ant to  use  a blunt-pointed  nozzle,  to  have  it  well  anointed  with 
some  lubricant,  and  to  effect  its  introduction  very  slowly  and  gently. 
Should  there  be  much  suffering  caused  by  the  introduction,  a supposi- 
tory of  opium  and  belladonna  may  precede  the  use  of  the  syringe,  or 
the  parts  may  be  painted  with  a solution  of  cocaine.  The  patient 
should  lie  upon  the  back,  slightly  inclining  toward  the  left  side,  and 
with  the  hips  elevated.  Should  pain  be  experienced  during  the  injec- 
tion, the  current  should  be  stopped,  being  again  allowed  to  flow  so 
soon  as  the  pain  has  diminished.  That  these  injections  cannot  be 
safely  made  without  care  is  shown  by  a case  reported  by  Ball,  in 
which  acute  diffuse  peritonitis  followed  immediately  after  the  injec- 
tion of  a pint  of  salicylic-acid  solution  into  the  bowel  of  a child  suffering 
from  dysentery.  In  this  case  none  of  the  fluid  returned,  and,  although 
recovery  ensued,  it  is  more  than  likely  that  some  weakened  portion 
of  the  intestinal  tube  gave  way  into  the  peritoneal  cavity.  This 
accident  may  be  best  avoided  by  holding  the  reservoir  of  the  injection 
apparatus  but  a short  distance  above  the  patient,  and  by  temporarily 
withdrawing  pressure  upon  complaint  of  pain.  The  danger  of  per- 
foration is  of  course  greater  the  further  the  disease-process  has  advanced. 

Numerous  medicaments  have  been  used  to  increase  the  benefit 
derived  from  large  enemata.  Among  these  are  alum  (1  drachm  to 
the  pint),  creolin  (1  drachm  to  the  pint),  corrosive  sublimate,  quinine, 
and  nitrate  of  silver.  Of  these  I have  personal  experience  with  none 
but  creolin.  I have  used  it  in  a moderate  number  of  cases  with  much 
benefit,  the  stools  decreasing  in  frequency,  their  character  becoming 
more  natural,  their  odor  less  offensive,  tenesmus  practically  abolished, 
and  the  patient  much  more  comfortable  after  one  or  two  of  the  injec- 
tions at  intervals  of  four  hours.  In  one  or  two  cases  this  method  failed 
to  do  more  than  slightly  ameliorate  the  pain  and  lessen  the  odor  of  the 
stools.  Alum  enemata  may  be  given  in  the  strength  above  indicated. 
They  have  been  highly  recommended  by  many  observers,  and  the 
benefit  derived  from  their  use  would  seem  to  be  most  marked  in  the 
strongly  haemorrhagic  cases.  Corrosive  sublimate  may  be  used  in  1 : 
5000  solution,  of  which  7 ounces  are  to  be  injected  two  or  three  times 
daily.  This  method  has  the  disadvantage  that  but  a small  quantity 
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of  the  solution  is  used,  thereby  losing  the  advantage  derived  from 
flushing  of  the  whole  colon.  Quinine  may  be  used,  according  to  the 
plan  adopted  in  the  Johns  Hopkins  Hospital,  in  solutions  of  1 : 5000 
strength.  Large  injections  of  nitrate  of  silver  in  the  strength  of  10 
grains  to  1 drachm  in  a pint  of  water  may  be  employed,  but  they  are 
more  often  of  use  in  the  chronic  than  in  the  acute  form  of  the  disease. 

Other  local  means  may  be  adopted  to  cure  or  to  relieve  distress- 
ing symptoms.  Iodoform  suppositories  of  5 grains  each  will  greatly 
relieve  the  tenesmus,  frequently  acting  as  quickly  as  opium,  without 
any  of  the  disagreeable  effects  of  the  latter  drug.  Suppositories  of 
ice,  made  by  moulding  a piece  of  ice  by  means  of  friction  into  the 
conical  shape  of  an  ordinary  suppository,  are  often  a source  of  great 
relief  when  introduced  at  short  intervals ; more  than  a palliative  effect 
cannot  be  claimed  for  them.  Should  luemorrhage  be  very  marked 
and  the  blood  of  a bright  color,  suppositories  of  tannin  (5  or  10 
grains)  may  be  sufficient  to  control  it,  as  the  source  of  the  blood  in 
these  cases  is  frequently  within  easy  reach  of  the  tannin  as  it  becomes 
diffused  over  the  rectal  lining. 

In  almost  all  severe  cases  stimulation  will  be  necessary.  This  can 
be  best  accomplished  by  alcohol  in  the  form  of  brandy  or  whiskey. 
The  amount  to  be  given  must  depend  upon  the  wants  of  each  case, 
though  larger  quantities  of  stimulant  may  be  employed  than  are  usually 
administered  in  other  affections,  owing  to  the  fact  that  a few  hours  may 
decide  the  favorable  or  unfavorable  course  of  the  disease,  and  because 
by  free  stimulation  life  may  be  maintained  lor  a sufficient  time  to  allow 
of  cure  by  more  direct  treatment.  An  ounce  of  whiskey  or  brandy 
every  hour,  or  even  half  hour,  may  be  needed  to  keep  the  patient 
alive  until  the  symptoms  are  subdued  sufficiently  to  allow  of  reaction 
occurring. 

The  diet  during  the  acute  stage  should  be  limited  to  milk  diluted 
with  water  and  lime-water,  given  in  small  quantities  at  frequent  inter- 
vals. Raw  egg,  beaten  up  with  sherry  and  a trace  of  nutmeg,  may  be 
given  as  a convenient  form  of  nourishment  and  stimulant.  Cracked 
ice  may  be  allowed  ad  libitum. 

After  the  acute  symptoms  have  subsided  and  convalescence  begun 
the  diet  should  be  cautiously  increased  until  the  usual  articles  have 
been  added.  A small  and  gradually  decreasing  amount  of  alcohol  will 
usually  be  advantageous  in  hastening  convalescence.  Should  the  dis- 
ease tend  to  become  chronic,  counter-irritation  over  the  abdomen,  care 
in  diet,  proper  clothing,  and  the  internal  use  of  nitrate  of  silver  in  pill 
or  by  enema  may  be  tried.  In  some  cases  change  of  climate  may  be 
needed  ere  the  disease  can  be  thoroughly  eradicated. 

There  are  practically  but  two  complications  that  are  likely  to 
occur,  besides  those  dependent  upon  the  asthenic  or  typhoid  state. 
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These  are  perforation  of  the  bowel  and  abscess  of  the  liver.  The 
former  is  relatively  of  infrequent  occurrence.  Should  perforation 
occur  into  the  peritoneal  cavity,  a slender  chance  for  recovery  might 
be  afforded  by  surgical  measures.  Unfortunately,  these  secondary 
abscesses  are  apt  to  be  multiple,  and  consequently  not  curable  by 
surgical  means.  The  latter  condition,  abscess  of  the  liver,  can  only 
be  treated  by  surgical  means  in  the  same  manner  as  would  local  collec- 
tions of  pus  in  other  situations.  None  but  general  remedies  can  be  of 
any  avail  when  the  abscess  ruptures  into  the  lung  or  digestive  tract. 

Should  the  disease  subside  into  the  chronic  form,  every  effort  must 
be  made  to  improve  the  general  condition  of  the  patient  by  means  of 
tonics,  carefully-regulated  and  nourishing  diet,  and  an  abundance  of 
fresh  air.  Hard  pills  of  nitrate  of  silver  and  opium  (-jt  grain  of 
nitrate  of  silver  combined  with  l or  ^ grain  of  opium)  should  be  given 
one  hour  after  meals,  while  the  silver  salt  may  also  be  utilized  in  occa- 
sional large  eneraata  consisting  of  1 drachm  to  a pint  of  water.  After 
using  these,  injections  the  nitrate  of  silver  should  be  neutralized  by  a 
laige  injection  of  chloride-of-sodium  solution  in  order  to  obviate  any 
danger  of  argyria.  In  addition  to  the  points  already  mentioned,  it  is  well 
to  insist  upon  the  wearing  of  a flannel  binder.  Counter-irritation  over 
the  abdomen  will  be  of  assistance,  and  may  be  best  made  by  the  use 
of  tincture  of  iodine.  The  diet  should  consist  of  such  articles  as  are 
digested  by  the  upper  portion  of  the  gastro-intestinal  tract  and  leave 
but  little  residue.  Change  of  climate  may  be  necessary  in  order  to 
complete  the  cure  of  this  oftentimes  most  obstinate  condition. 
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Obstruction  of  the  intestines  may  be  caused  not  only  by  the 
mechanical  closure  of  the  lumen  of  the  bowel,  such  as  occurs  in  case 
of  strangulated  hernia,  but  also  by  certain  pathological  states,  such  as 
peritonitis  or  enteritis,  which  by  occasioning  a paretic  condition  of  the 
muscular  coats  of  the  intestinal  wall  favors  stasis,  with  resultant  fer- 
mentation of  the  complex  organic  compounds  contained  in  the  aliment- 
ary canal  and  the  development  of  typical  symptoms  of  obstruction, 
accompanied  by  those  of  either  inflammation  or  of  septic  absorption. 

Clinically,  cases  of  intestinal  obstruction  are  classed  as  acute  or 
chronic,  depending  upon  the  violence  of  the  onset  and  the  severity  of 
the  course  of  the  disease.  No  sharp  distinction  can  be  drawn  between 
the  two,  and  each  is  liable  to  merge  into  the  other. 

Acute  intestinal  obstruction  may  be  due  to  congenital  malformation  ; 
to  invagination  or  telescoping  of  one  portion  of  the  bowel  within 
another ; to  internal  strangulation  by  bands,  diverticula,  membranous 
adhesions,  constrictions  through  apertures,  or  attachments  of  organs  not 
in  themselves  diseased ; to  volvulus  or  twisting  of  the  bowel ; to  im- 
paction of  foreign  bodies ; and  to  intestinal  paralysis  and  distension. 

Chronic  obstruction  is  commonly  due  to  stricture,  to  neoplasms,  to 
pressure  external  to  the  bowel,  or  to  impaction  of  faecal  masses. 

Congenital  Malformation.1 

Narrowing  or  obliteration  of  the  intestinal  tract  at  birth  may  be 
found  in  any  portion  of  the  small  or  large  gut.  In  the  great  majority 
of  cases  observed  it  is  only  in  the  region  of  the  rectum  or  anus. 
Other  seats  of  preference  are  the  duodenum,  the  neighborhood  of  the 
ileo-csecal  valve,  and  the  sigmoid  flexure. 

As  observed  in  the  lower  bowel,  this  deformity  may  appear  as  a 
narrowing  (partial  occlusion),  atresia  (complete  occlusion),  or  absence 
(imperforation)  of  the  anus,  of  the  rectum,  or  of  both  these  structures. 
At  times  there  is  observed  a stenosed  opening  in  an  abnormal  position. 

A careful  statistical  study  of  cases  of  congenital  malformation  shows 
1 For  further  consideration  of  this  subject  see  article  on  Kectal  Diseases. 
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that  it  is  multiple  in  28  per  cent,  of  all  cases,  and  that  in  10  per  cent, 
it  is  of  such  a nature  as  to  be  mechanically  irremediable. 

The  symptoms  of  congenital  malformation  causing  obstruction  of 
the  bowel  are  the  same  as  those  from  obstruction  dependent  on  any 
other  cause.  Shortly  after  birth  faecal  vomiting,  pain,  and  tympany, 
together  with  absence  of  evacuation  from  the  bowel,  will  sufficiently 
indicate  the  nature  of  the  attack,  even  though  the  malformation  cannot 
be  detected  upon  inspection. 

The  treatment  of  this  condition  is  surgical.  When  atresia  depends 
upon  a thin  membrane  occluding  the  anus,  a simple  incision  will  give 
relief. 

For  imperforate  anus  the  coccyx  should  be  excised,  and  the  bowel 
should  be  sought  for  by  cutting  upward  and  backward.  The  incision 
should  not  be  carried  deeper  than  an  inch  and  a half  at  the  most. 
If  the  bowel  is  found,  it  should  be  brought  down  to  the  skin 
wound  and  stitched  in  the  position  that  the  anus  would  normally 
occupy. 

If  the  rectum  cannot  be  found  by  this  incision,  the  cut  for  left  ingui- 
nal colotomy  should  be  made.  If  the  finger  passed  into  the  peritoneal 
cavity  finds  that  the  perineal  incision  can  be  safely  deepened,  with  a 
condition  of  the  rectum  which  will  allow  of  its  being  drawn  through 
this  opening,  the  operation  first  undertaken  should  be  completed  and 
the  inguinal  incision  should  be  closed.  If,  however,  the  conditions  are 
such  that  an  attempt  to  form  a new  anus  is  inadmissible — as,  for  instance, 
when  there  is  complete  absence  of  the  rectum  and  atresia  of  the  sigmoid 
flexure — left  inguinal  colotomy  should  be  performed.  The  gut  should 
be  held  in  place,  after  suture  of  the  skin  to  the  parietal  peritoneum,  by 
a piece  of  rubber  catheter  passed  across  the  wound  and  through  the 
mesentery  close  to  the  bowel.  Stitches  should  of  course  be  inserted. 
Before  securing  the  bowel  in  this  way  a digital  examination  should  be 
made  in  the  regions  of  the  ileo-csecal  valve  and  duodenum,  since  mal- 
formation is  frequently  multiple,  and  these  are  the  commonest  seats  of 
imperfect  or  arrested  development. 

If  the  obstruction  does  not  depend  upon  atresia  of  the  anus  or 
rectum,  exploratory  abdominal  section  should  be  performed  in  the  hope 
of  finding  the  seat  of  trouble,  and  of  remedying  it  by  colostomy,  ente- 
rostomy, or  lateral  anastomosis. 

Intussusception. 

The  term  intussusception  implies  that  one  portion  of  the  gut  is 
invaginated  or  turned  within  the  lumen  of  another  part  immediately 
adjoining.  This  forms  a tumor  made  up  of  three  layers  of  bowel.  The 
intussusception  is  composed  of  the  entering  and  returning  layers,  while 
the  receiving  layer  is  called  the  intussuscipicns  or  shccith.  Usually  the 
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upper  segment  of  the  gut  is  received  into  the  lower.  “ Retrograde 
intussusception  ” is  a term  applied  to  a condition  the  reverse  of  this. 

The  invagination  may  be  enteric,  involving  the  small  intestines 
only.  It  may  be  ileo-ccecal:  in  this  form  the  ileum  and  caecum, 
together  with  the  ileo-cmcal  valve,  are  turned  into  the  colon.  It  may 
be  ileo-colic:  in  this  form  the  ileum  is  prolapsed  through  the  ileo- 
cecal valve,  the  latter  retaining  its  proper  relative  position  until,  as  a 
result  of  secondary  changes,  it,  together  with  the  caecum,  is  more  or 
less  displaced.  It  may  be  colic,  in  which  case  it  involves  the  colon 
only.  Or  it  may  be  rectal,  the  seat  of  trouble  being  situated  entirely 
within  the  rectum. 

Invagination  in  itself  does  not  entirely  occlude  the  lumen  of  the 
bowel.  Complete  obstruction,  however,  frequently  results  from  swell- 
ing of  the  involved  area,  dependent  upon  constriction  at  the  neck  of  the 
sac,  and  from  lodgment  of  faeces.  As  a result  of  the  inflammation 
excited  by  the  constriction  the  serous  surfaces  of  the  entering  and 
returning  layers  of  the  invagination  frequently  become  adherent. 

Invagination  is  one  of  the  commonest  causes  of  intestinal  obstruc- 
tion. In  the  first  year  of  life  obstruction  from  invagination  is  more 
frequent  than  from  the  sum  of  all  the  other  causes  occasioning  this 
condition.  After  the  fifth  year  intussusception  becomes  compara- 
tively rare  till  the  fortieth  or  fiftieth  year,  when  it  again  increases 
in  frequency  of  occurrence.  The  ileo-csecal  region  is  the  favorite  seat 
of  iu  vagi  nation. 

The  onset  of  intussusception  is  characterized  by  sudden  violent  pain. 
After  some  time,  usually  a few  hours  in  children,  the  pain  ceases  as 
suddenly  as  it  commenced,  and  there  is  an  interval  of  quiet.  This  is 
followed  by  a return  of  pain,  the  paroxysms  becoming  more  violent 
and  prolonged  and  the  intervals  becoming  less  marked  as  the  disease 
progresses.  Vomiting  is  an  almost  constant  symptom.  Its  severitv 
bears  relation  to  the  degree  of  obstruction  rather  than  to  its  seat. 
Blood-stained  mucous  evacuations  are  rarely  absent.  In  children 
diarrhoea  is  common  throughout  the  whole  course  of  the  case.  In 
connection  with  the  muco-sangu indent  evacuations,  tenesmus  or  strain- 
ing is  very  marked.  In  more  than  half  the  cases  a tumor  can  be  felt 
in  the  left  iliac  region  or  by  the  finger  passed  into  the  anus.  If  this 
tumor  is  carefully  observed,  it  may  be  found  to  have  an  erectile  and  a 
vermicular  motion. 

In  the  chronic  form  of  invagination  there  may  be  no  symptoms 
other  than  recurring  paroxysms  of  pain,  meteorism,  and  obstructive 
symptoms. 

1 he  mortality  of  intussusception  as  treated  by  the  expectant  method 
is  about  74  per  cent.  The  chances  for  life  are  best  when  the  disease 
occurs  at  about  the  age  of  puberty.  Sloughing  and  discharge  of  the 
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intussusception  are  favorable  signs,  since  41  per  cent,  of  cases  in  which 
this  occurs  recover. 

The  treatment  for  intussusception  may  be  either  medical  or  surgical. 
The  statistics  of  abdominal  section  for  invagination  give  the  mortality 
percentage  as  75.4.  There  can  be  little  doubt  that  in  reality  it  is  even 
higher  than  this,  since  there  is  a natural  tendency  to  report  only  favor- 
able cases.  Abdominal  section  has  usually  been  considered  only  after 
days  spent  in  repeated  and  ineffectual  efforts  at  reduction,  when  the 
patient’s  strength  is  far  spent  and  immediate  death  is  staring  him  in 
the  face.  Under  these  circumstances  it  is  unfair  to  compare  the  statis- 
tics of  operative  cases  with  those  treated  expectantly,  yet  the  mortality 
against  the  surgeon  is  less  than  2 per  cent. 

Considering  the  class  of  cases  in  which  section  has  been  employed, 
any  percentage  of  success  would  be  encouraging;  if  resorted  to  when  all 
conditions  are  favorable — that  is,  immediately  after  one  thorough  effort 
to  accomplish  reduction  without  operation — the  percentage  of  recovery 
would  probably  be  so  high  that  even  the  most  conservative  would  be 
disposed  to  recommend  this  form  of  treatment. 

The  medical  treatment  of  intussusception  is  exceedingly  simple. 
Morphine  and  atropine  may  be  administered  hypodermically  in  quan- 
tities sufficient  to  relieve  the  acute  suffering.  Lavage  of  the  stomach 
may  be  practised  if  the  vomiting  is  frequent  and  exhausting,  and  par- 
ticularly if  the  eructated  matter  is  very  offensive.  As  a mild  antiseptic 
boric-acid  solution  may  be  employed  in  place  of  water  alone. 

The  pathology  of  intussusception  shows  that  disin  vagi  nation 
becomes  difficult  in  direct  proportion  to  the  length  of  time  which 
has  elapsed  since  the  onset  of  symptoms ; hence  every  hour  that 
treatment  is  delayed  diminishes  the  chances  of  success.  Provided  the 
case  is  not  of  such  long  standing  that  tight  adhesions  have  probably 
made  reduction  impossible,  or  strangulation  has  produced  a partial 
necrosis,  ether  should  be  administered  to  its  full  surgical  extent,  pro- 
ducing complete  relaxation  of  the  muscular  system.  By  means  of  a 
fountain  syringe  a 0.7  per  cent,  saline  solution  at  a temperature  of  105 
F.  should  be  slowly  forced  into  the  rectum  under  a pressure  of  not 
over  two  pounds  to  the  inch.  (Elevation  of  the  reservoir  four  feet.) 
The  liquid  is  prevented  from  running  out  of  the  bowel  by  means  of  a 
shoulder  upon  the  injection-pipe,  readily  made  by  wrapping  the  lattei 
with  a narrow  bandage.  The  abdomen  should  be  gently  kneaded. 
This  treatment  should  be  continued  for  thirty  or  forty  minutes,  the 
pressure  being  gradually  increased  till  it  reaches  eight  pounds.  This 
is  obtained  by  elevating  the  reservoir  sixteen  feet.  This  trial  at 
forced  reduction  must  be  thorough  and  final.  There  should  be  no 
idea  that  it  is  to  be  repeated  with  more  care  and  attention  to  detail. 

If  there  is  a distinct  tumor,  the  probable  success  of  the  method 
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above  detailed  will  be  denoted  by  its  disappearance;  the  positive  failure 
by  the  tumor  occupying  the  same  position  as  before  treatment  and 
retaining  its  full  size.  In  the  latter  case  the  surgeon  should  proceed 
to  operate  at  once,  while  the  patient  is  still  under  the  influence  of  the 
anaesthetic.  In  the  majority  of  cases  the  success  of  this  forced  injec- 
tion can  be  determined  only  by  allowing  the  patient  to  come  out  of 
his  ether ; the  progress  of  symptoms  will  then  quickly  decide  as  to 
whether  a cure  has  been  effected  or  not.  Section  should  be  per- 
formed the  moment  it  becomes  clear  that  invagination  still  persists. 

When  the  severity  of  the  symptoms  and  the  amount  of  obstruction 
denote  marked  strangulation,  and  the  patient  has  not  been  seen  for 
several  days  from  the  onset  of  the  attack,  abdominal  section  should 
be  the  first  resort. 

If  there  is  a tumor,  incision  should  be  made  over  it.  In  the 
absence  of  this  sign  the  opening  should  be  made  in  the  linea  alba 
below  the  umbilicus.  When  the  invagination  is  found,  it  should  be 
reduced  by  grasping  the  tumor  at  its  lowest  part  and  endeavoring  by 
gentle  continued  pressure  to  reduce  the  venous  congestion ; then  by 
traction  from  above  and  pressure  from  below  the  reduction  will  be 
much  facilitated.  If  adhesious  are  formed  about  the  neck,  these  may 
be  broken  up  by  a probe  passed  between  the  entering  and  returning 
layer  and  carried  around  the  circumference  of  the  bowel.  If  the 
adhesions  are  so  tight  that  restoration  of  the  gut  to  its  normal  position 
is  impossible,  unless  the  patient’s  strength  is  exceptionally  well  pre- 
served, an  enterostomy  and  the  formation  of  an  artificial  anus  will 
afford  the  best  hope  of  recovery,  since  spontaneous  resolution  may 
subsequently  take  place  with  complete  restoration  of  the  continuity  of 
the  alimentary  canal.  Or  by  means  of  a lateral  apposition  the  invagi- 
nation may  be  entirely  switched  out  of  the  alimentary  tract.  If  gan- 
grene has  set  in,  resection  with  either  the  formation  of  an  artificial 
anus,  or  in  exceptional  cases  the  performance  of  a lateral  approxima- 
tion, will  be  indicated. 

Internal  Strangulation. 

Next  to  intussusception,  internal  strangulation  ranks  in  order  of 
frequency  as  a cause  of  intestinal  obstruction.  It  commonly  occurs  in 
males  between  the  thirtieth  and  fortieth  years,  and  is  in  the  great 
majority  of  cases  due  to  the  remains  of  a former  peritonitis.  It  may 
be  due  to  isolated  peritoneal  adhesions,  to  cords  formed  from  the 
omentum,  to  Meckel’s  diverticulum,  to  normal  structures  abnormally 
attached,  or  to  slipping  of  the  gut  through  slits  and  apertures. 

Internal  strangulation  may  be  sudden  or  gradual  in  development. 
Usually  without  cause  there  is  sudden  agonizing  pain  located  about 
the  umbilicus  ; this  pain  is  constant,  but  has  paroxysmal  aggravations. 
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There  is  vomiting;  this  is  constant,  gives  no  relief  to  the  patient,  and 
becomes  ffecal  about  the  third  day.  There  is  constipation,  which 
becomes  absolute  as  soon  as  the  bowel  below  the  seat  of  obstruction  is 
emptied.  There  is  often  localized  tenderness  and  percussion  dulness 
which  when  present  denote  with  some  certainty  the  position  of  the 
strangulated  bowel.  There  is  some  meteorism,  and  the  pulse  becomes 
rapid  and  weak.  Unless  inflammation  develops  the  temperature 
remains  about  normal  or  a little  below.  The  urine  is  greatly  dimin- 
ished in  quantity  and  contains  albumin. 

The  treatment  of  internal  strangulation  is  obviously  operative. 
Although  a cure  is  possible,  either  by  the  rupture  or  absorption  of  the 
constricting  band  or  by  an  intestinal  anastomosis  by  ulceration,  this 
result  must  be  exceedingly  rare  when  the  condition  of  strangulation  is 
fully  established.  Injection,  massage,  electricity,  or  any  or  all  of  the 
therapeutic  means  usually  resorted  to  in  cases  of  obstruction,  can  only 
by  the  merest  accident  be  of  the  slightest  avail.  In  any  case  of 
obstruction  characterized  by  such  fulminant  symptoms  as  are  common 
in  strangulation,  abdominal  section  with  the  idea  of  mechanically 
removing  the  cause  of  obstruction  should  be  the  first  resort. 

At  times  the  onset  of  the  malady  is  signalled  by  most  profound 
shock  ; this  may  demand  treatment  before  operation  can  be  performed. 
External  heat,  full  doses  of  morphine  and  atropine  administered  hypo- 
dermically, and  whiskey  by  the  bowel,  4 ounces  diluted  with  eight  times 
that  quantity  of  hot  water,  offer  the  best  hope  of  promoting  reaction. 
Should  the  shock  not  yield  to  this  treatment,  and  should  the  symptoms 
be  steadily  progressive,  anaesthesia  should  be  produced  by  the  least  pos- 
sible quantity  of  ether,  the  abdomen  opened,  and  a hurried  search  made 
for  the  seat  of  constriction.  This  should  be  relieved  as  rapidly  as  pos- 
sible, and  the  peritoneal  cavity  should  be  flushed  with  hot  saline  solu- 
tions. If  under  these  circumstances — that  is,  operation  during  pro- 
found shock — the  seat  of  obstruction  cannot  be  found,  or  if  found 
the  obstruction  cannot  be  readily  overcome,  an  enterostomy  is  clearly 
indicated. 

When  the  patient  is  in  good  condition  a free  parietal  incision  should 
be  made : the  congestion  and  discoloration  of  the  strangulated  bowel, 
the  distension  above  the  point  of  occlusion,  and  the  empty,  flaccid  con- 
dition of  the  intestine  below  will  each  serve  as  valuable  guides  to  the 
seat  of  trouble.  Not  only  should  the  constriction  be  relieved,  but  the 
constricting  bands  should  be  entirely  removed.  Thus,  if  the  appendix 
is  the  seat  of  trouble,  its  ligation  and  complete  removal  are  indicated. 

It  is  a matter  of  prime  importance  after  relief  of  the  strangulation 
to  evacuate  the  distended  and  paralyzed  bowel.  This  may  be  accom- 
plished by  means  of  one  or  more  incisions,  which  can  be  closed  readily 
by  means  of  the  Lembcrt  suture.  When  the  obstruction  is  due  to  the 
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matting  together  of  a number  of  intestinal  coils,  unless  the  adhesions 
can  be  readily  broken  up  the  safety  of  the  patient  will  be  consulted 
best  by  performing  either  an  intestinal  anastomosis  between  the  healthy 
bowel  leading  to  the  adherent  coils  and  that  leading  from  them,  or  by 
forming  an  artificial  anus.  Constant  peristaltic  and  respiratory  intra- 
abdominal motion  may  ultimately  cause  the  complete  disappearance 
of  extensive  intestinal  or  omental  adhesions. 

In  cases  of  strangulation  alimentation  should  be  administered  by 
the  rectum,  and  stimulants  used  freely  either  by  the  rectum  or  sub- 
cutaneously. The  stomach  should  be  washed  out  thoroughly,  this 
treatment  being  repeated  in  proportion  to  the  severity  of  the  vomit- 
ing. Absolutely  nothing  should  be  given  by  the  mouth.  After 
the  cause  of  the  constriction  has  been  removed  a saline  purge  acts 
as  a valuable  aid  in  restoring  tone  to  the  paretic  bowel. 

Volvulus. 

Twisting  of  the  bowel  is  the  cause  of  intestinal  obstruction  in  about 
3 per  cent,  of  all  cases.  The  twist  is  usually  about  the  mesentery  as 
an  axis.  This  form  of  intestinal  obstruction  occurs  most  commonly  in 
men  past  middle  life  who  have  long  suffered  from  constipation.  The 
sigmoid  flexure  is  most  frequently  affected.  Even  in  the  form  charac- 
terized by  the  intertwining  of  several  loops  it  is  with  the  sigmoid 
flexure  that  the  small  bowel  usually  becomes  entangled. 

A long  mesentery  with  a comparatively  narrow  attachment  is  neces- 
sary for  the  development  of  the  twist.  This  may  be  congenital ; more 
commonly  it  is  acquired,  years  of  constipation  so  dragging  upon  the 
sigmoid  flexure  that  it  is  greatly  elongated,  the  two  extremities  being 
constantly  more  approximated  until  the  condition  suitable  to  the  devel- 
opment of  the  trouble  obtains. 

Venous  congestion  plays  an  important  part  in  the  changes  dependent 
upon  volvulus.  The  involved  loop  becomes  engorged  with  blood  and 
immensely  distended  from  decomposition  of  its  contents.  Peritonitis 
is  very  frequently  developed.  The  constricted  portion  of  the  bowel 
becomes  gangrenous.  As  in  other  forms  of  intestinal  obstruction, 
obstinate  constipation,  vomiting,  and  abdominal  distension  are  present. 
The  disease  has  no  distinctly  diagnostic  features,  but  should  be  sus- 
pected when  in  a man  at  or  past  middle  age,  of  constipated  habit, 
severe  but  not  agonizing  pain,  attended  with  symptoms  of  moderate 
shock,  inaugurate  an  illness  characterized  by  moderate  bilious  vomit- 
ing, absolute  constipation,  and  great  abdominal  distension,  with  ten- 
derness appearing  shortly.  Tenesmus  and  a history  of  distension, 
first  appearing  in  the  region  of  the  colon,  would  still  further  strengthen 
the  diagnosis. 

The  treatment  for  obstruction  from  volvulus  is  purely  surgical. 
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Purgatives  are  as  evil  in  their  effects  as  in  other  forms  of  obstruction, 
and  their  administration  has  often  been  the  starting-point  for  the  onset 
of  acute  general  peritonitis.  A gradual  forced  injection  of  water  with 
the  patient  in  the  knee-elbow  position  may  possibly  accomplish  reduc- 
tion before  the  bowel  is  fixed  in  its  abnormal  position  by  distension, 
congestion,  and  peritonitis. 

If  the  diagnosis  is  fully  established,  no  time  should  be  lost  in 
opening  the  belly,  untwisting  the  bowel  segment,  and  evacuating  its 
contents. 

Enterotomy  may  be  necessitated  by  gangrene  and  by  the  impossi- 
bility of  retaining  the  bowel  in  a normal  position. 

Lavage  of  the  stomach,  the  avoidance  of  food  by  the  mouth,  and  in 
general  the  treatment  applicable  to  other  forms  of  obstruction  are  valu- 
able in  cases  of  volvulus. 

Obstruction  from  Foreign  Bodies. 

Under  this  heading  are  considered  not  only  those  cases  of  obstruc- 
tion due  to  foreign  bodies  which  when  swallowed  lodge  in  some  portion 
of  the  alimentary  canal  and  mechanically  block  the  onward  passage  of 
its  contents,  but  also  those  cases  in  which  acute  symptoms  are  produced 
by  intestinal  concretions,  enteroliths,  gall-stones,  hydatids,  or  any  mass 
sufficiently  large  to  block  the  bowel. 

A foreign  body  which  has  passed  into  the  stomach,  if  of  large  size, 
will  probably  be  arrested  in  that  viscus.  Should  it  pass  the  pylorus,  it 
will  probably  lodge  in  the  caecum.  If  the  caecum  is  safely  passed,  its 
final  evacuation  is  not  yet  assured,  since  the  rectum  is  also  a favorite 
lodging-place  for  these  bodies. 

Large  numbers  of  small  bodies  may  be  swallowed  which  individu- 
ally can  readily  pass  through  the  bowel,  but  which  taken  in  great 
quantity  may  form  a conglomeration  sufficiently  large  to  produce 
occlusion.  Cherry-stones  frequently  act  in  this  way,  and  cases  are  on 
record  where  concentric  masses  of  hair  filling  the  stomach  and  small 
intestines  have  caused  death  from  obstruction. 

In  the  majority  of  cases  the  oesophagus  is  an  accurate  gauge  as  to  the 
possibility  of  a body  passing  the  entire  length  of  the  alimentary  canal, 
the  chances  being  largely  in  favor  of  spontaneous  discharge  of  whatever 
has  passed  into  the  stomach  through  the  cardiac  valve.  Bonet  states 
that  Charles  II.  of  England  placed  a razor  and  two  knives  in  the 
mouth  of  a professional  sword-swallower ; they  were  swallowed,  and 
discharged  per  anurn  upon  the  third  day. 

The  diagnosis  of  obstruction  from  foreign  bodies  will  usually  depend 
upon  the  history  of  the  case.  If  the  symptoms  are  caused  by  the  lodg- 
ment of  a gall-stone  in  the  bowel,  there  can  commonly  be  elicited  a 
previous  record  of  sharp  colicky  pain,  of  partial  obstruction,  of  vomit- 
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mg,  ancl  of  some  local  peritonitis  about  the  region  of  the  liver.  In 
obstruction  by  foreign  bodies  the  distension  is  slight ; the  amount  of 
systemic  shock  is  far  less,  and  the  duration  of  the  attack  is  somewhat 
longer,  than  usually  obtains  in  other  forms  of  obstruction.  The  symp- 
toms frequently  denote  only  partial  blocking,  the  vomiting  being  mod- 
erate in  amount  and  not  stercoraceous,  and  the  constipation  not  being 
absolute.  Except  in  the  case  of  enteroliths  and  very  large  foreign 
bodies  a tumor  can  rarely  be  felt. 

When  obstruction  is  fully  developed  and  the  diagnosis  of  a foreign 
body  in  the  causative  role  fairly  established,  an  abdominal  section  with 
removal  of  the  foreign  body  are  indicated.  If  the  lodgment  is  in  the 
rectum,  the  body  should  of  course  be  removed  through  the  anus.  If 
operation  is  absolutely  refused,  the  controlling  of  pain  and  violent  per- 
istalsis by  morphine  hypodermically,  deep-forced  enemata,  gentle  mas- 
sage, and  feeding  by  the  rectum  may  be  tried.  After  acute  obstructive 
symptoms  have  passed  off,  a continued  gentle  action  upon  the  bowel, 
such  as  is  produced  by  a pill  composed  of  aloin,  strychnine,  and  bella- 
donna, is  indicated. 


Intestinal  Paralysis. 

Intestinal  obstruction  may  develop  suddenly,  and  may  run  to  a 
fatal  issue,  yet  at  the  autopsy  there  may  be  no  sufficient  cause  found 
for  the  symptoms  observed  during  life.  In  some  of  these  cases  the 
muscular  coat  of  the  bowel  is  found  intact.  The  symptoms  may 
depend  upon  reflex  action  or  upon  a general  condition  of  the  nervous 
system  ; thus  severe  injury  to  the  testicle,  operations  about  the  rectum, 
or  general  hysteria  have  all  been  accompanied  by  symptoms  of  acute 
intestinal  obstruction.  These  symptoms  are  usually  of  an  evanescent 
character,  and  are  promptly  relieved  by  attention  to  the  condition  which 
excited  the  reflex. 

After  abdominal  wounds,  however,  tedious  laparotomies,  or  severe 
contusions  in  the  abdominal  region,  there  may  be  developed  a condition 
of  intestinal  paralysis  which  quickly  leads  to  obstruction,  to  great  dis- 
tension, and  to  death  from  either  septic  absorption,  exhaustion,  or 
peritonitis. 

Inflammation  or  ulceration  of  the  mucous  membrane  sometimes 
causes  cessation  of  peristalsis  and  resultant  obstructive  symptoms. 
Denarii  gives  the  history  of  a case  perishing  after  nearly  two 
weeks  of  obstinate  constipation.  There  was  great  meteorism  and 
systemic  depression,  but  no  pain  or  fever.  At  the  autopsy  a rodent 
ulcer  of  the  descending  colon  was  found  ; beyond  this  nothing  patho- 
logical was  observed  in  connection  with  the  intestinal  canal,  excepting 
great  distension.  It  is  probable  that  in  the  great  majority  of  these 
cases  of  paralysis  the  symptoms  are  dependent  upon  extension  of  irri- 
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tation  or  inflammation  from  the  mucous  or  peritoneal  coats  of  the  bowel 
to  the  muscular  layer. 

Fatty  degeneration  of  the  muscular  coat  of  the  bowel  may  act  as  a 
direct  cause  of  intestinal  obstruction  and  death.  In  one  case  examined 
by  Jordan  the  microscope  confirmed  the  fatty  change  which  the  mus- 
cular fibres  were  supposed  to  have  undergone.  The  patients  who 
exhibit  this  degeneration  are  those  who  suffer  from  fatty  changes  in 
other  parts  of  the  body.  The  ultimate  paralysis  is  commonly  produced 
by  flatulent  distension,  but  any  injury  or  operation  about  the  peritoneal 
•cavity  or  pelvis  may  determine  the  incompetency  of  the  already  weak- 
ened muscular  fibres.  It  is  universally  recognized  that  in  very  fat 
patients  symptoms  of  intestinal  obstruction  are  peculiarly  prone  to 
occur  after  abdominal  section. 

A purely  neurotic  paralytic  obstruction— such,  for  instance,  as  is 
dependent  upon  hysteria — would  be  marked  by  irregularity  in  course 
and  the  characteristic  manifestations  of  disordered  nerve-action.  When 
observed  it  has  been  in  the  persons  of  hysterical  females.  The  reflex 
paralysis  has  also  been  characterized  by  short  duration  and  sudden 
disappearance  of  symptoms. 

The  paralysis  dependent  upon  abdominal  injury  or  visceral  expo- 
sure is  that  most  commonly  encountered,  since  it  is  this  form  which 
occurs  after  operation.  Following  abdominal  section,  the  course  of  the 
patient  may  seem  satisfactory  for  from  one  to  three  days,  when  a con- 
dition of  partial  collapse  sets  in.  Unless  the  patient  is  very  closely 
watched  the  onset  seems  sudden.  The  pulse  is  rapid  and  running,  the 
belly  quickly  becomes  greatly  distended,  there  is  vomiting  of  ingested 
food  or  bilious  matter,  and  there  is  absolute  constipation.  Pain,  though 
severe  at  times,  does  not  reach  the  agonizing  intensity  characteristic 
of  strangulation.  There  is  no  marked  tenderness  and  no  charac- 
teristic alteration  in  the  temperature.  Death  seems  to  occur  from  heart 
failure. 

Paralytic  obstruction  dependent  upon  degenerative  changes  in  the 
muscular  layer  of  the  bowels  is  usually  observed  in  patients  who  are 
advanced  in  years,  and  who  show  atheromatous  or  fatty  change  in 
other  parts  of  the  body.  There  is  a preceding  history  of  long  consti- 
pation, and  possibly  of  occasional  attacks  of  temporary  obstruction. 
The  acute  onset  is  usually  preceded  by  obstinate  constipation,  symptoms 
of  obstruction  developing  after  the  taking  of  an  active  purge.  The 
symptoms  are  the  same  as  those  characteristic  of  intestinal  paralysis 
from  other  causes. 

It  is  particularly  in  cases  of  intestinal  paralysis  that  salines  have  won 
their  reputation.  Administered  in  the  first  stage,  before  paralysis  has 
fairly  developed,  they  seem  to  have  the  power  of  re-establishing  peri- 
stalsis, of  restoring  tone  to  the  muscular  coat  of  the  bowel,  and  of  sweep- 
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ing  from  the  intestinal  tracts  the  partially-digested  matter  ripe  for  fer- 
mentation and  putrefaction.  That  the  paralysis  dependent  upon  a begin- 
ning typhlitis,  salpingitis,  or  any  form  of  local  peritonitis  has  been 
many  times  avoided  by  the  prompt  administration  of  saline  cathartics 
cannot  for  a moment  be  doubted.  Salines,  then,  should  be  administered 
freely  in  the  beginning  of  this  form  of  obstruction. 

If  the  distension  has  reached  any  great  development  and  vomiting 
has  set  in,  salines  are  no  longer  indicted.  Absolutely  nothing  should 
be  given  by  the  mouth  ; lavage  of  the  stomach  should  be  practised ; 
the  rectal  tube  should  be  inserted  to  excite  peristalsis  and  draw  off 
wind  from  the  rectum ; the  patient  should  be  freely  stimulated  by 
whiskey  per  rectum  or  hypodermically  ; and  the  faradic  current  should 
be  applied  with  one  metal  pole  within  the  anus,  the  other  being  placed 
over  the  motor  points  of  the  abdominal  muscles.  If  the  distension 
still  increases,  multiple  punctures  into  the  inflated  intestinal  loops  may 
be  made  with  an  aspirator  or  hypodermic  needle.  Finally,  if  death 
threatens  from  septic  absorption  or  over-distension,  the  abdomen  should 
be  opened,  the  bowel  should  be  incised  in  as  many  places  as  evacua- 
tion of  its  gaseous  and  liquid  contents  require,  and  an  artificial  anus- 
formed.  Should  the  patient  recover  from  the  acute  attack,  this 
opening  will  close  spontaneously.  The  over-distenson  being  relieved,, 
there  is  a chance  that  the  tonus  of  the  muscles  may  be  restored.  For 
spontaneous  resolution  when  the  meteorism  reaches  an  extreme  limit 
there  is  not  the  slightest  hope. 

Where  there  is  acute  pain  morphine  administered  hypodermically  ia 
of  great  service.  Strychnine,  pushed  to  its  extreme  physiological 
limit,  may  prove  a valuable  adjuvant  in  restoring  tone  to  the  paralyzed 
gut.  Stimulating  enemata,  such  as  turpentine  or  asafoetida,  have  at 
times  seemed  to  accomplish  good.  Belladonna  in  full  doses  is  also 
said  to  be  effective.  Other  drugs  are  absolutely  useless. 

Chronic  Obstruction. 

This  form  of  obstruction  is  produced  by  any  cause  which  occasions  a 
gradual  narrowing  of  the  lumen  of  the  bowel.  Thus  the  shrinking  of 
plastic  lymph  deposited  upon  the  bowel-surface  during  acute  inflamma- 
tion, cicatricial  contraction  following  ulceration  or  extrusion  by  sloughing 
of  an  intussusceptum,  the  gradual  blocking  caused  by  matting  together 
of  coils  of  the  bowel,  or  the  encroachment  upon  the  lumen  of  the 
bowel  by  new  growths,  produce  the  symptoms  of  chronic  obstruction. 
The  bowel  above  the  point  of  narrowing  is  commonly  dilated  and 
ulcerated.  The  amount  of  narrowing  is  not  necessarily  indicated  by 
the  severity  of  the  symptoms,  since  frequently  death  occurs  with  an 
opening  so  large  that  it  is  difficult  to  imagine  why  the  obstruction, 
could  not  have  been  relieved. 
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Chronic  obstruction  is  usually  indicated  by  irregular  attacks  of 
colicky  pain,  noticed  a few  hours  after  eating  and  increasing  in 
frequency.  There  is  frequently  vomiting.  This  is  rarely  copious,  but 
may  become  fecal  upon  the  supervention  of  an  acute  attack.  Meteorism 
is  not  very  well  marked.  Peristalsis  can  frequently  be  seen  plainly 
through  the  abdominal  wall.  If  a new  growth  causes  the  narrowing, 
in  addition  to  the  foregoing  signs  a tumor  may  be  detected. 

By  careful  dietetics  and  attention  to  producing  regular  alvine 
evacuation,  preferably  by  enemata,  operative  treatment  may  be  indefi- 
nitely postponed.  A pill  of  aloin,  strychnine,  and  belladonna  is  espe- 
cially serviceable  in  promoting  peristalsis  and  preventing  accumulation 
of  feces.  This,  together  with  the  deep  enemata  and  gentle  massage 
of  the  belly,  is  especially  the  treatment  for  cases  due  to  fecal  im- 
paction. 

When  symptoms  are  progressive,  operative  interference  must  be 
advised,  particularly  before  the  onset  of  an  acute  attack.  The  patient 
is  then  is  a fairly  good  condition,  the  surgeon  is  fully  prepared,  and  a 
formal  and  complete  operation  can  be  performed  with  a prospect  of 
success. 

If  the  narrowing  is  caused  by  a cancel’,  the  latter  should  be 
removed  if  possible,  and  the  continuity  of  the  gut  be  restored  by 
lateral  anastomosis.  If  the  malignant  growth  cannot  be  removed,  it 
should  be  either  switched  out  of  the  direct  alimentary  tract  by  means 
of  a lateral  anastomosis  of  the  bowel  above  and  below  the  seat  of 
trouble,  or,  as  the  most  conservative  opei’ation  in  so  far  as  life  is  con- 
cerned, an  artificial  anus  should  be  formed. 

If  the  narrowing  is  non-malignant,  unless  it  can  be  remedied  by 
direct  interference  it  should  be  excluded  by  lateral  anastomosis.  The 
mortality  dependent  upon  resection  is  so  great  that  this  operation  is 
scarcely  justifiable  when  there  is  an  alternative. 

Certainly  in  the  vast  majority  of  cases  of  acute  intestinal  obstruc- 
tion it  is  absolutely  impossible  to  determine  the  exact  mechanical  cause 
which  is  exciting  symptoms.  These  are  very  much  alike,  from  what- 
ever cause  the  obstruction  arises.  In  the  preceding  pages  there  has 
been  given  a brief  review  of  the  salient  features  of  the  various  forms 
of  obstruction  and  of  the  special  treatment  applicable  to  each  form. 
It  seems  fitting  that  there  should  be  a general  review  of  the  various 
methods  of  treatment  proposed  for  the  cure  of  this  class  of  cases. 

Diet  and  Medication. — Neither  food  nor  drink  should  be  given 
by  the  mouth  during  the  continuance  of  acute  obstructive  symptoms. 
This  is  not  merely  because  there  can  be  no  digestion  and  no  absorp- 
tion, but  because  by  taking  alimentation  into  the  stomach  fresh  mat- 
ter is  supplied  for  decomposition  and  fresh  impetus  is  given  to  the 
exhausting  vomiting.  In  one  case  of  acute  obstruction  I withheld 
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food  for  six  days.  The  patient  recovered,  showing  no  marked  ema- 
ciation as  the  result  of  her  long  fast. 

Beef  peptonoids,  peptonized  milk  and  eggs,  and  stimulants  should 
be  administered  by  the  rectum.  The  thirst  may  be  relieved  by  gently 
injecting  one  or  two  pints  of  warm  water  into  the  lower  bowel.  If 
the  heart  shows  signs  of  flagging,  especially  if  collapse  threatens,  by 
means  of  a fountain  syringe  and  a fine  canula  3 to  6 ounces  of 
whiskey,  dissolved  in  1 or  2 pints  of  warm  sterile  saline  solution,  may 
be  thrown  by  gravity  into  the  loose  cellular  tissue  of  the  loins  or 
the  buttocks.  By  gentle  friction  over  the  seat  of  injection  rapid 
absorption  is  obtained.  Hypodermic  injections  of  ether,  frequently 
repeated,  are  peculiarly  applicable  to  this  condition.  Digitalis  does  not 
give  satisfactory  results.  Against  heart  failure  whiskey  is  the  main 
stay,  and  must  be  pushed  until  its  physiological  effect  is  produced. 
The  rectum  may  also  be  used  for  the  absorption  of  whiskey,  but  in 
this  case  the  drug  should  be  diluted  with  at  least  six  times  its  bulk  of 
water,  since  acute  inflammation  of  the  mucous  membrane  has  been  pro- 
duced by  concentrated  solution. 

Opium  and  belladonna  are  indicated  when  pain  becomes  so  intense 
and  vomiting  so  frequently  repeated  that  the  patient’s  strength  is 
rapidly  exhausted.  They  should  be  given  together,  and  preferably 
in  the  form  of  alkaloids  by  hypodermic  injection. 

Strychnine  is  of  service  in  conditions  of  profound  nervous  shock 
and  in  paretic  states  of  the  bowel.  To  be  of  service  it  must  be 
pushed  till  its  physiological  effect  is  produced. 

Purgatives  are  to  be  avoided. 

Intestinal  antiseptics,  such  as  salicylate  of  bismuth,  /9-naphthol,  salol, 
and  boric  acid,  may  be  employed  if  they  do  not  increase  the  vomiting. 
They  are  particularly  serviceable  when  given  in  the  course  of  lavage. 

Lavage  of  the  Stomach. — This  treatment,  originally  advocated 
by  Kussmaul,  has  received  the  highest  clinical  indorsement.  Its  effect 
is  direct  and  readily  understood.  It  mechanically  removes  a large 
quantity  of  putrid  septic  matter  which  otherwise  would  be  slowly  and 
laboriously  regurgitated  by  violent  muscular  efforts,  thus  still  further 
weakening  an  already  debilitated  patient.  It  assists  Nature  in  her 
eliminative  efforts,  and  almost  without  exception  produces  an  imme- 
diate improvement  in  the  patient’s  condition.  Indeed,  there  is  so  great 
an  amelioration  of  symptoms  that  this  procedure  is  utterly  condemned 
by  some  surgeons  as  producing,  like  opium,  a seeming  improvement 
not  warranted  by  the  condition  of  the  bowel  at  the  seat  of  obstruction, 
and  thus  leading  to  a postponement  of  operation. 

In  some  cases  it  produces  not  only  relief,  but  is  absolutely  curative ; 
Mahnert  reports  several  cases  of  cure.  Even  where  death  is  inevita- 
ble it  is  productive  of  such  relief  that  it  may  be  employed  if  nausea 
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and  vomiting  are  well  marked.  Curschmann  ranks  washing  of  the 
stomach  next  to  opium  as  a palliative  and  curative  agent.  Noth n agel 
and  Gerster  commend  this  procedure,  as  do  indeed  all  surgeons  who 
have  fairly  tried  it. 

Either  plain  water  may  be  used  or  normal  saline  solutions  or  mild 
antiseptic  lotions.  Since  there  is  a patulous  condition  of  the  pylorus, 
the  weak  antiseptic  solutions  are  particularly  indicated,  as  by  becoming 
mingled  with  the  intestinal  contents  further  fermentation  is  retarded 
or  entirely  prevented.  These  injections  should  always  be  made  with 
hot  solutions  (106°  F.),  and  should  be  repeated  in  accordance  with  the 
severity  of  the  vomiting  and  the  character  of  the  eructated  material. 

Enemata. — In  the  use  of  enemata  there  is  more  confidence  than  in 
all  the  other  palliative  means  of  treatment  combined.  Though  espe- 
cially applicable  to  intussusception,  paralysis  may  be  benefited  by  the 
stimulus  thus  given  to  peristalsis.  In  chronic  obstruction  dependent 
upon  impacted  fieces  or  upon  narrowing  in  some  portion  of  the  colon 
the  use  of  enemata  is  practically  the  only  palliative  measure  which 
gives  any  hope  of  success. 

In  making  these  injections  certain  points  of  cardinal  importance 
must  be  regarded.  When  the  injection  is  given  for  the  purpose  of 
exciting  peristalsis,  as  in  the  case  of  intestinal  paralysis  or  fiecal  impac- 
tion, it  should  be  administered  as  rapidly  as  possible,  and  should  be  either 
cold  or  very  hot.  Its  beneficial  effects  will  be  favorably  modified  by 
the  addition  of  turpentine,  asafoetida,  or  other  stimulating  medication. 

When  the  injection  is  given  for  the  purpose  of  mechanically  over- 
coming obstruction,  as  in  the  case  of  intussusception,  the  liquid  should 
enter  the  bowel  by  a gradual,  steady  flow.  The  temperature  of  the 
injected  liquid  should  not  differ  greatly  from  that  of  the  body.  The 
pressure  should  be  uniform  and  long  continued,  starting  at  two  pounds 
(elevation  of  the  reservoir  four  feet),  and  if  necessary  gradually  increas- 
ing to  eight  pounds  (elevation  of  the  reservoir  sixteen  feet).  At  the 
most  not  more  than  three-quarters  of  an  hour  should  be  spent  in 
attempting  to  force  the  liquid  past  the  seat  of  obstruction. 

The  danger  of  rupturing  the  bowel  must  be  borne  in  mind.  In 
every  case  where  beginning  mortification  is  feared — that  is,  where  the 
symptoms  have  been  very  acute  and  have  lasted  for  upward  of  three 
days — the  danger  of  forced  injection  is  so  great  and  its  probable 
efficacy  so  slight  that  this  procedure  should  give  place  to  operation. 
Under  any  circumstances  there  is  some  risk  in  the  employment  of 
eight  pounds  of  pressure,  though  this  is  far  within  the  bursting  strain 
of  normal  gut. 

In  view  of  the  many  successful  results  following  even  imperfect 
attempts  at  this  method,  this  risk  is  justifiable  in  suitable  cases,  pro- 
vided preparations  are  made  for  immediate  abdominal  section  should 
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symptoms  characteristic  of  rupture  of  the  bowel  appear.  The  first 
attempt  at  reduction  by  injection  should  be  so  thorough  that  the  physi- 
cian can  feel  assured  that  the  particular  case  of  obstruction  under  treat- 
ment is  not  amenable  to  this  method  of  reduction.  At  the  first  effort 
the  circumstances  are  all  more  favorable  for  cure  than  at  any  subsequent 
time,  and  more  force  and  perseverance  are  justified.  There  are  many 
recorded  cases  showing  that  second  and  third  attempts  at  reduction  have 
succeeded  when  the  first  failed ; this,  however,  was  undoubtedly  due  to 
the  greater  thoroughness  with  which  the  latter  efforts  were  made. 
These  forced  enemata  should  always  be  made  by  means  of  the  foun- 
tain syringe : it  is  impossible  to  gauge  the  amount  of  pressure  exerted 
by  the  Davidson  or  other  pumping  syringe.  I know  of  three  cases 
where  injections  administered  by  the  Davidson  syringe  resulted  in 
rupture  of  the  bowel  and  speedy  death. 

Electricity. — In  paralytic  distension  and  obstruction  the  use  of 
electricity  has  been  followed  by  brilliant  results.  Thus,  Auffret  records 
a case  which  entered  the  hospital  with  great  abdominal  pain,  tenderness, 
meteorism,  and  bilious  vomiting.  Abdominal  facies  was  marked,  the 
thighs  were  flexed  upon  the  body,  the  pain  was  located  about  the 
umbilicus,  the  dilated  intestinal  loops  were  clearly  outlined  through 
the  parietes.  The  pulse  was  scarcely  perceptible,  the  temperature  was 
subnormal.  The  following  day  all  the  symptoms  were  exaggerated 
and  death  seemed  inevitable.  The  poles  of  a faradic  battery  were 
placed,  one  over  the  abdominal  parietes,  the  other  within  the  rectum ; 
the  application  was  continued  twenty  minutes,  and  was  carried  to  its 
maximum  intensity,  when  the  patient  experienced  a sudden  jar, 
accompanied  by  a feeling  of  intestinal  displacement.  Immediately 
there  was  a free  evacuation  of  gas  and  fecal  matter.  The  patient 
rapidly  convalesced. 

When  it  is  uncertain  whether  obstruction  is  caused  by  paralysis  or 
by  mechanical  blocking,  the  application  of  electricity  by  means  of  the 
faradic  battery  should  be  given  one  thorough  trial,  preferably  by  means 
of  a metal  electrode  carried  into  the  rectum,  the  sponge  electrode  being 
applied  to  the  belly-wall.  As  a means  of  applying  the  current  still 
more  directly  Heard  advocates  filling  the  rectum  with  saline  solution 
and  introducing  the  metal  electrode  into  this. 

It  certainly  cannot  be  claimed  that  even  the  majority  of  cases  of 
paralytic  obstruction  will  yield  to  electric  treatment.  That  some  do  is 
indisputable.  Since  this  agent  can  do  no  harm,  and  since  little  time  is 
consumed  in  its  application,  and  in  some  cases  its  results  are  curative, 
it  should  be  given  a fair  trial  in  suitable  cases. 

Gaseous  Injections. — The  injection  of  air  or  gas  as  a means  of 
locating  and  of  overcoming  intestinal  obstruction  has  lately  been 
warmly  and  nearly  universally  commended.  The  indications  for  the 
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use  of  air-insufflation  are  practically  the  same  as  for  the  employment 
of  aqueous  injections.  It  cannot,  of  course,  be  denied  that  gas  diffuses 
more  readily  than  water,  and  hence  that  it  may  pass  an  obstruction  that 
would  effectually  bar  the  ingress  of  the  latter.  The  pressure,  however, 
is  not  so  readily  regulated,  and,  as  in  certain  cases  the  weight  of  the 
water  seems  to  be  an  important  factor  in  the  accomplishment  of  the 
cure,  insufflation  is  not  so  valuable  a method  of  treatment  as  injection 
of  liquids.  The  cause  of  frequent  failure  in  the  use  of  insufflation,  as 
in  the  employment  of  liquids,  is  dependent  upon  an  imperfect  method 
of  applying  this  treatment.  Any  injection  into  the  bowel  causes  a 
spasmodic  resistance  and  effort  at  extrusion.  This  is  increased  if  the 
pressure  is  constantly  varying.  Spasm  ultimately  yields  to  steady, 
continued  pressure,  even  though  this  be  slight.  If  obstruction  is  to  be 
overcome,  the  gas  must  reach  the  seat  of  trouble,  and  it  is  far  safer  to 
accomplish  this  by  moderate  continued  pressure,  continued  for  thirty  or 
forty  minutes,  than  by  rapidly  increasing  the  pressure  if  in  five  or  ten 
minutes  no  results  seem  to  follow. 

Reported  cases  of  rupture  which  have  occurred  during  insufflation 
show  that  this  method  of  treatment  is  not  without  danger.  A manom- 
eter should  always  be  attached  to  the  injection-pipe  for  the  purpose 
of  accurately  gauging  the  amount  of  pressure  employed. 

Metallic  Mercury. — The  use  of  metallic  mercury  as  a means  of 
overcoming  obstruction  is  rare  at  the  present  day.  Yet  this  treatment 
is  warmly  advocated  by  Matignon,  who  states  that  when  employed  in 
cases  of  ileus  following  faecal  accumulation  the  metal  becomes  finely 
divided,  and  so  coats  and  penetrates  the  obstructing  mass  that  the  latter 
is  loosened  and  its  discharge  is  facilitated.  Matignon  states  that  in  no 
instance  is  mercurial  poisoning  produced  ; that  pain  and  vomiting  are 
quickly  relieved  ; and  that  frequently,  after  all  other  means  have  proved 
absolutely  fruitless,  a prompt  evacuation  of  the  bowel  contents  follows 
this  treatment.  Mercury  has  also  been  employed  as  a rectal  injection, 
in  the  hope  that  by  its  weight  invagination  might  be  reduced.  Heard 
injected  one  pound  into  the  rectum  of  an  infant  aged  five  months,  and 
then  inverted  the  child,  hoping  by  this  means  to  cure  an  intussus- 
ception. 

The  special  applicability  of  mercury  would  seem  to  be  in  cases  of 
fecal  impaction  where  other  means  of  treatment  have  not  been  suc- 
cessful. 

The  Rectal  Tube. — In  the  beginning  of  paralytic  distension  the 
rectal  tube  is  of  distinct  value.  It  excites  peristalsis,  and  by  over- 
coming the  resistance  of  the  sphincters  relieves  tension  by  allowing 
large  quantities  of  gas  to  escape.  The  sharp  angularities  of  the  sig- 
moid flexure  and  its  free  mesenteric  attachment  prevent  the  point  of 
the  tube  from  passing  beyond  this  portion  of  the  gut ; hence  there  is 
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nothing  gained  by  passing  the  tube  deeper  than  five  or  six  inches.  The 
attempt  to  reduce  an  invagination  or  volvulus  by  a stiff  tube  is  not  to 
be  commended. 

Injections  of  Ether. — Ether  has  sometimes  been  injected  into  the 
bowel  as  a means  of  encouraging  peristalsis,  and  in  cases  of  invagina- 
tion as  a means  of  dilating  the  lower  bowel  by  its  vaporization  and 
thus  effecting  reduction.  Clause  reports  two  successful  cases  in  which 
relief  was  immediate  upon  the  injection  of  a pint  of  a 3 per  cent,  solu- 
tion of  ether.  This  treatment  is,  however,  followed  by  a local  inflam- 
mation so  violent  that  it  at  times  excites  a pathological  condition  as 
dangerous  as  that  for  the  cure  of  which  it  is  advised. 

Position. — In  medical  literature  there  are  a number  of  cases 
recorded  in  which  marked  symptoms  of  obstruction  were  immediately 
overcome  by  either  inversion  of  the  patient  or  inversion  combined  with 
shaking.  The  knee-elbow  position  persisted  in  for  some  time  has  at 
times  relieved  symptoms. 

Abdominal  Massage. — Hutchiuson  highly  commends  kneading 
of  the  abdomen  under  an  anaesthetic  and  in  combination  with  injec- 
tions as  a treatment  for  nearly  all  forms  of  intestinal  obstruction. 

In  the  obscurity  which  always  surrounds  cases  of  obstruction  the 
judicious  application  of  massage  is  purely  a matter  of  chance.  Not 
only  may  it  be  hurtful  in  cases  of  peritonitis,  but  it  may  immediately 
determine  the  rupture  of  a greatly  distended  and  congested  loop  of 
gut.  It  is  easy  to  see  how  massage  may  be  beneficial  in  every  form  of 
acute  obstruction,  but  to  apply  this  method  so  that  it  will  necessarily 
produce  the  result  desired  is  an  impossibility. 

When  intussusception  is  seen  early,  the  effect  of  injections  may  be 
materially  aided  by  massage,  and  in  cases  of  ftecal  impaction  uncom- 
plicated by  peritonitis  this  method  of  treatment  has  given  good  results. 

The  application  of  ice  to  the  abdomen  and  the  administration  of 
leaden  bullets  by  the  mouth,  both  treatments  which  have  been  warmly 
advocated,  are  mentioned  only  to  be  condemned. 

Puncture  of  the  Abdomen. — In  cases  of  meteorism  sufficiently 
developed  to  embarrass  the  respiratory  function,  Ogle  advocates  one  or 
more  punctures  into  the  distended  gut  by  means  of  an  aspirator  or 
hypodermic  needle,  and  the  withdrawal  of  as  much  gas  as  possible. 
These  punctures  should  be  made  in  the  most  distended  part  of  the 
abdomen.  After  all  the  gas  that  can  be  drawn  out  is  evacuated,  a few 
drops  of  carbolic  solution  or  iodoform  oil  should  be  injected  through 
the  needle  to  disinfect  the  punctured  tract. 

In  excessive  and  dangerous  tympany  punctures  may  be  of  distinct 
service.  They  should  be  made  by  means  of  a fine  needle  and  under 
most  careful  antiseptic  precautions.  The  needle  should  be  driven  in 
with  a sudden  violent  thrust,  the  thumb  guarding  against  too  deep 
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penetration.  This  lessens  the  danger  of  the  bowel  being  pushed 
before  the  point  of  the  instrument,  rather  than  being  penetrated  by 
it.  A wire  should  be  provided  for  cleaning  the  canal  of  the  needle  in 
case  this  becomes  blocked.  As  many  punctures  should  be  made  as  are 
necessary  for  the  entire  relief  of  pressure  symptoms.  If  the  muscular 
coat  of  the  bowel  retains  the  slightest  amount  of  tonicity,  the  puncture 
will  be  immediately  closed,  since  as  the  gut  contracts  the  relative  change 
in  the  opening  through  the  various  coats  at  once  occludes  the  minute 
canal.  If  the  gut  is  in  a condition  of  absolute  and  hopeless  paralysis, 
fteces  may  leak  through  even  the  minute  opening  made  by  a hypoder- 
mic needle.  The  condition  in  these  cases,  however,  is  so  desperate  that 
it  is  a question  whether  any  means  offers  the  slightest  hope. 

Enterostomy  and  Colostomy. — By  these  terms  is  meant  the 
establishment  of  an  artificial  anus  in  the  small  and  in  the  large 
intestine  respectively.  The  operation,  when  it  concerns  the  small 
intestine,  consists  in  making  an  incision  in  the  right  iliac  region  and 
securing  the  first  distended  intestinal  coil  which  presents  to  the  entire 
circumference  of  the  peritoneum  about  the  parietal  wound,  the  perito- 
neal and  skin  surfaces  of  which  have  been  united  by  a continuous  suture. 
The  gut  is  then  incised  and  its  contents  evacuated.  This  operation  is 
one  which  may  be  indicated  when  the  surgeon  is  not  called  to  see  a case 
of  obstruction  until  the  patient’s  general  condition  is  so  bad  that  formal 
operation  is  contraindicated.  In  these  cases  it  has  often  succeeded  in 
saving  life.  The  relief  afforded  by  the  artificial  opening  frequently 
allows  Nature  to  overcome  the  obstructions  in  the  intestinal  canal.  If 
this  occurs,  the  fecal  fistula  will  close  spontaneously  or  may  be  closed 
by  plastic  operation. 

Colostomy,  or  an  artificial  anus  opening  into  the  colon,  will  be  indi- 
cated in  inoperable  cases  of  acute  obstruction  located  in  the  colon.  It 
is  rarely  performed  except  for  the  relief  of  chronic  obstruction,  such  as- 
that  which  occurs  in  cases  of  cancer  of  the  rectum.  As  far  as  statistical, 
study  goes,  the  lumbar  operation  is  to  be  preferred,  though  for  conven- 
ience to  the  patient  an  inguinal  operation  is  much  better. 

Abdominal  Section. — By  this  term  is  implied  a formal  opening 
of  the  abdominal  cavity  for  the  purpose  of  discovering  the  seat  and 
nature  of  the  obstruction,  and  of  restoring  the  continuity  of  the 
alimentary  canal.  Where  gangrene  or  other  local  condition  necessitates, 
resection  of  the  gut,  lateral  approximation  gives  far  greater  promise  of 
success  than  either  end-to-end  suture  or  invagination. 

In  all  cases  of  acute  obstruction  abdominal  section  should  be 
immediately  resorted  to  after  one  thorough  attempt  at  restoring  the 
continuity  of  the  intestinal  tract.  The  mortality  from  this  operation 
as  gathered  from  statistics  is  exceedingly  discouraging.  This  is  entirely' 
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because  operation  is  too  long  postponed.  Perhaps  in  the  majority  of 
cases  the  surgeon  is  not  called  in  until  the  patient  is  actually  dying. 
During  and  after  operation  heat  preservation  and  combating  of  shock 
are  most  important  indications.  The  operation  should  be  performed 
as  quickly  as  possible.  Not  more  than  half  an  hour  should  elapse 
between  the  opening  and  the  closing  of  the  belly.  Where  more  time 
than  this  is  required,  it  will  usually  be  better  to  form  an  artificial 
anus,  rather  than  to  attempt  to  restore  the  continuity  of  the  gut. 
Of  course  strangulation  must  be  relieved,  and  the  distended  and  par- 
alyzed gut  must  be  emptied  of  its  contents.  At  the  completion  of  the 
operation  shock  will  be  relieved  and  a natural  position  of  the  intestines 
will  be  favored  by  copious  flushing  out  of  the  peritoneal  cavity  by  0.7 
per  cent,  sterile  saline  solution  at  a temperature  of  106°. 

The  whole  treatment  of  acute  intestinal  obstruction  may  be  briefly 
summarized  by  stating  that  in  invagination  and  in  intestinal  paralysis 
only  should  operation  be  delayed.  In  invagination  the  delay  should 
not  be  longer  than  the  time  required  to  note  the  effect  of  one  deep- 
forced  injection.  This  is  a matter  of  a few  hours  at  most.  Internal 
paralysis  should  be  treated  in  accordance  with  its  cause.  In  general,, 
the  knife  and  hot  saline  flushing  should  be  held  as  the  last  resort. 

In  obstruction  due  to  strangulation,  volvulus,  congenital  malforma- 
tion, or  foreign  body  the  first  thought  should  be  operation,  nor  should 
any  other  method  of  treatment  be  considered  for  a moment. 
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PERITONITIS. 

General  Considerations. 

Peritonitis  as  a disease  has  had  an  identity  of  its  own  only  since 
the  beginning  of  the  present  century.  Previous  to  that  time  it  had  no 
independent  recognition,  and  while  the  gravity  of  the  condition  had  not 
been  overlooked,  its  most  prominent  symptoms  had  been  regarded 
either  as  accidental  or  secondary. 

The  disease  may  be  regarded  from  the  anatomical,  the  clinical,  and 
the  pathological  point  of  view,  and  according  to  each  of  these  it  is  pos- 
sible to  group  cases  in  such  a way  as  to  classify  them.  Taking  first 
the  clinical  classification,  we  may  make  the  following  divisions : 
1.  Idiopathic;  2.  Consecutive;  3.  Perforative;  4.  Traumatic;  5. 
Chronic ; 6.  Tubercular ; 7.  Malignant ; 8.  Latent ; 9.  Intra-uterine 
and  infantile. 

Idiopathic  Peritonitis. — While  it  is  a question  whether  a complete 
inflammatory  disturbance  can  ever  occur  without  the  presence  of  micro- 
organisms, still  there  are  apparently  certain  forms  of  peritonitis  in 
which  these  do  not  figure.  The  so-called  “ idiopathic  ” form  is  fre- 
quent in  the  course  of  chronic  Bright’s  disease  and  of  scurvy.  In  both 
of  these  conditions"  thereTsT undoubtedly  a toxaemia,  but  its  exact  rela- 
tionship to  the  peritoneal  inflammation  is  unknown.  The  same  is  true 
of  acute  rheumatism,  and  an  acute  rheumatic  peritonitis  is  possible, 
though  very  rare.  Why,  in  the  course  of  this  disease,  the  peritoneum 
and  pleura  should  suffer  so  seldom  and  other  serous  membranes  so 
often  we  do  not  know.  Malaria  also  may  cause  acute  peritonitis,  and 
many  cases  of  this  disease  in  patients  suffering  from  chronic  malarial 
poisoning  will  not  yield  without  the  administration  of  quinine.  A 
so-called  menstrual  form  of  acute  peritonitis  is  also  described  in  which 
probably  exposure  to  cold  plays  a part. 

The  Consecutive  Form  of  Peritonitis  is  due  to  an  extension  of 
inflammation  from  surrounding  parts,  and  most  frequently  from  the 
abdominal  viscera.  It  appears,  furthermore,  that  this  occurs  more 
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often  from  the  hollow  than  from  the  solid  viscera.  It  is,  for  example, 
much  more  common  as  an  extension  from  the  stomach,  intestines,  gall- 
bladder, uterus,  or  Fallopian  tubes  than  from  the  spleen,  liver,  kidneys, 
pancreas,  or  mesenteric  lymph-nodes.  It  is  consecutive  to  parietal 
inflammations,  as  from  erysipelas,  carbuncle,  or  burn  of  the  abdomi- 
nal wall.  It  also  succeeds  inflammation  of  the  thoracic  viscera,  as 
pleurisy,  pericarditis,  pulmonary  abscess,  empyamia,  hydatid  cyst,  or 
even  phrenitis.  It  follows  infectious  embolism  of  branches  of  the 
abdominal  aorta,  and  phlebitis  and  periphlebitis  of  the  abdominal  or 
pelvic  veins.  It  comes  after  urinary  infiltration  from  any  cause ; but 
perhaps  the  most  common  instances  of  consecutive  peritonitis  are  met 
with  after  strangulation  of  the  intestine  or  acute  obstruction  from  any 
cause,  and  from  the  results  of  the  puerperal  condition.  So  far  as  the 
former  are  concerned,  a small  strangulated  hernia,  an  invagination  of 
the  bowel,  a fascal  impaction  producing  obstruction,  are  equally  favor- 
ing anatomical  conditions.  In  any  one  of  these  instances  the  process 
consists  of  stasis,  exudation,  and  infection.  Of  the  condition  of  metro- 
peritonitis it  must  be  said  that  it  is  perhaps  more  common  even  after 
abortion  or  miscarriage  than  after  delivery  at  term.  This  form  is 
treated  of  at  length  in  works  on  gynaecology  and  obstetrics,  and 
needs  no  further  attention  here. 

The  Perforative  Form. — That  peritonitis  invariably  ensues  after 
escape  into  the  peritoneal  cavity  of  any  secretory  or  excretory  material 
which  Nature  has  intended  to  keep  out  of  it  is  well  known.  Such 
attacks  are  for  the  most  part  fatal,  although  in  rare  instances  the  in- 
flammation is  circumscribed  and  recovery  may  ensue.  Perforation  may 
occur  from  the  stomach,  as  in  cases  of  gastric  ulcer,  and  these  are  the 
cases  in  which  the  inflammation  is  most  likely  to  be  localized.  It  may 
occur  from  the  intestine.  The  majority  of  these  cases  are  post-typhoi- 
dal,  when  the  disease  assumes  a fulminating  type  and  patients  die  very 
rapidly.  It  may  be  the  result  of  post-dysenteric  lesions,  when  there 
has  been  a diphtheritic  form  of  enteritis,  in  which  there  is  always  a 
possibility  of  sloughing  of  a portion  of  the  intestinal  Avail.  It  may 
be  a result  of  gangrene  of  the  intestine,  due  to  strangulation,  a slough- 
ing portion  giving  Avay  and  permitting  fsecal  extravasation.  When  a 
hydatid  cyst  ruptures  into  the  peritoneal  cavity,  it  nearly  always  causes 
acute  peritonitis,  its  contents  being  apparently  toxic.  Perforative  peri- 
tonitis may  also  result  from  rupture  of  an  ureter,  perhaps  due  to  the 
presence  of  a calculus,  or  to  rupture  of  the  bladder  or  gall-bladder,  or 
of  any  abscess — for  example,  perityphlitic — in  the  neighborhood  of  this 
membrane. 

The  onset  of  cases  due  to  perforation  is  very  acute,  and  is  folloAved 
usually  by  sudden  meteorism,  with  profound  collapse  and  speedy  death. 

The  Traumatic  Form. — This  comprises  all  cases  of  peritonitis  due 
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primarily  to  trauma,  whether  the  peritoneum  has  been  opened  or  not. 
Thus,  violent  contusions  upon  the  abdomen  not  infrequently  provoke 
it,  and  crushing  injuries  which  produce  rupture  of  the  liver  or  the 
bladder  or  of  the  kidneys  are  frequently  followed  by  it.  The  most 
common  injuries  which  produce  it  are  penetrating  wounds — lacerated, 
punctured,  and  gunshot.  This  form  of  disease  is  nearly  always  septic 
and  sometimes  putrid.  In  one  sense  it  might  also  be  proper  to  regard 
cases  which  are  due  to  strangulation  of  the  bowel  as  traumatic,  since 
the  actual  condition  is  not  widely  different. 

Chronic  Peritonitis. — This  form  is  perhaps  more  often  due  to  a con- 
dition of  chronic  Bright’s  disease  than  to  any  other  one  factor.  It  is 
characterized  anatomically  by  a much-thickened  and  opaque  peritoneum, 
within  which  more  or  less  adhesion  of  contents  has  occurred.  The 
amount  and  the  extent  of  these  adhesions  in  some  instances  is  wonder- 
ful. Cases  are  on  record  in  which  all  the  viscera  were  so  knitted  as  to 
be  inseparable  ( peritonitis  obliterans  sen  deformans).  This  clinical  form 
of  the  disease  is  characterized  by  the  absence  of  acute  manifestations 
and  the  tendency  to  fibrinous  exudate,  which  often  forms  adventitious 
membranes,  which  latter  constitute  superimposed  layers  and  cause  the 
peritoneum  to  appear  much  thicker  than  it  really  is.  This  is  espe- 
cially the  case  about  the  liver,  and  it  is  worth  while  to  remember  that 
in  cases  of  perihepatitis  the  thickened  investment  of  the  liver  is  in 
some  measure  due  to  this  cause. 

These  new  membranes  may  divide  the  general  peritoneal  cavity 
into  a few  or  numerous  chambers,  so  that  when  the  abdomen  is  opened  it 
appears  to  be  filled  with  cysts.  Inasmuch  as  fluid  may  collect  in  each 
of  these  chambers,  the  resemblance  is  more  striking.  Careful  dissection 
and  examination  will  clear  up  all  doubt.  It  is  characteristic  of  chronic 
peritonitis  that  the  mesentery  is  shortened  and  that  the  actual  length 
of  the  intestine  is  diminished.  Sometimes  it  is  reduced  by  several  feet 
and  its  diameter  is  contracted.  This  is  the  result  of  cicatricial  and 
atrophic  changes,  which  bespeak  a long  duration  for  the  disease. 

This  form  is  nearly  always  accompanied  by  marasmus,  which  may 
be  explained  by  the  anatomical  condition  just  alluded  to  and  by  more 
or  less  ascitic  collection  of  fluid.  Sometimes  the  ascites  is  very  pro- 
nounced. On  the  other  hand,  the  peritonitis  itself  is  sometimes  the 
result  of  the  ascites  due  to  other  causes,  since  the  distension  of  the 
membrane  by  fluid  seems  to  lead  to  chronic  inflammatory  processes  in 
its  texture.  The  former  condition  corresponds  with  the  “ idiopathic 
dropsy”  of  many  of  the  older  writers.  From  what  has  been  said  it 
does  not  follow  that  this  form  is  necessarily  a chronic  process  de  novo. 
Not  infrequently  it  is  the  relic  of  an  acute  attack. 

Tubercular  Peritonitis. — Like  tubercular  disease  elsewhere,  this 
may  be  primary  or  secondary.  The  slow  forms  are  characterized  bv 
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the  condition  of  the  peritoneum  described  in  the  preceding  variety, 
plus  the  peculiar  dotted  appearances,  perhaps  even  nodular,  which 
tubercular  deposits  produce.  In  many  of  these  cases,  especially  the 
slowly  progressing  ones,  the  omentum  will  be  found  to  have  under- 
gone distinct  caseous  alteration.  The  abdominal  cavity  may  contain 
serum  clear  or  turbid,  pus  or  puruloid  material,  or  recent  or  old  blood, 
since  haemorrhage  from  the  affected  surfaces  is  not  uncommon.  Tuber- 
cular peritonitis  assumes  a proliferative  type  when  time  is  afforded, 
and  is  the  cause  of  numerous  adhesions.  It  may  be  acute — in  fact, 
almost  as  overwhelming  in  its  onset  as  tubercular  meningitis — or  it 
may  run  a very  slow  and  irregular  course.  Its  symptoms  are  vague 
and  obscure.  It  is  characterized,  first,  by  general  ill-health,  which 
later  becomes  pronounced  marasmus  accompanied  by  diarrhoea,  espe- 
cially if  the  intestines  be  ulcerated.  Unless  pus  or  fluid  be  present 
the  abdominal  walls  are  retracted.  Two  very  valuable  signs  of  this 
condition  are  induration  and  nodulation  of  the  omentum,  when  it  can 
be  felt,  and  reddening  and  thickening  around  the  umbilicus,  due  to 
extension  of  the  disease  along  the  obliterated  umbilical  vessels. 

Malignant  Peritonitis. — Less  than  half  of  these  eases  are  really 
primary,  the  major  portion  being  secondary  or  metastatic.  A primary 
miliary  carcinosis  is  known,  but  is  very  rare  ; as  a secondary  condition 
it  is  less  so.  Circumscribed  cancer  of  the  peritoneum  is  now  and  then 
met  with,  and  occasionally  the  peritoneum  is  filled  up  with  a mass  of 
colloid  material,  to  which  the  name  of  colloid  cancer  is  given  ; but  it 
is  really  due  to  colloid  degeneration  of  medullary  carcinoma  or  small 
round-celled  sarcoma,  which  are  most  likely  to  occur  primarily  in  the 
omentum.  This  form  is  characterized  by  mildness  of  symptoms,  by  a 
progressively  downward  course,  and  sometimes  by  haemorrhages  which 
may  be  the  actual  cause  of  death.  Recent  investigations  make  it  likely 
that  in  cases  of  widespread  cancerous  disease  there  is  a toxaemic  con- 
dition engendered,  as  the  result  of  the  cancerous  growth,  byr  unknown 
substances  produced  by  the  abnormal  tissue-changes. 

The  So-called  Latent  Forms  of  Peritonitis. — Every  practitioner 
of  wide  experience  meets  with  fatal  cases  in  which  pus  or  other  evi- 
dences of  diffuse  or  local  peritonitis  are  found,  but  in  which  during  life 
such  condition  had  scarcely  been  suspected.  These  are  perhaps  more 
common  after  the  form  of  local  peritonitis  to  be  spoken  of  later  as 
appendicitis.  This  form  of  latent  disease  is  indeed  virtually  always 
characterized  by  the  presence  of  pus,  and  is  simply  evidence  of  the  fact 
that  the  disease  had  not  been  recognized,  the  failure  of  recognition  being 
due  sometimes  to  the  profoundness  of  systemic  poisoning,  sometimes  to 
the  existence  of  other  and  apparently  more  serious  disease ; and  some- 
times it  is  to  be  explained  by  the  fact  that  when  pus  forms  very  rapidly 
the  exquisite  sensibility  of  the  peritoneum  is  apparently  lost.  The 
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latent  type  of  the  disease  deserves  no  place  in  pathological  classifi- 
cations; it  is  to  be  regarded  purely  as  a clinical  curiosity. 

Intra-uterine  and  Infantile  Peritonitis. — That  congenital  stenosis 
of  the  intestine  may  lead  to  a foetal  peritonitis  has  been  shown  by 
Virchow  and  others.  It  is  usually  rapidly  fatal  from  the  nature  of 
the  condition  which  primarily  produced  it.  An  infantile  form  has 
also  been  distinguished  which  occurs  shortly  after  birth,  and  is  for  the 
most  part  due  to  causes  arising  from  the  umbilicus,  such  as  inflamma- 
tion, lymphangitis,  and  gangrene  of  the  umbilical  vessels,  or  to  umbili- 
cal hernia.  It  is  most  common  in  connection  with  similar  disease  in 
the  mother  or  the  existence  of  the  disease  in  endemic  form.  It  is  for 
the  most  part  of  septic  type,  possibly  even  putrid. 

Such  is  a classification  of  cases  of  peritonitis  based  purely  upon 
their  clinical  form.  The  anatomical  classification  is  very  simple : 

1.  The  general  or  diffuse  form,  which  has  already  been  sufficiently 
considered;  and  2,  The  circumscribed  or  localized  form.  The  second 
variety  may  merge  into  the  first  as  congestion  is  excited  and  exudate 
transplanted  by  means  of  the  respiratory  and  peristaltic  motions  to 
which  the  abdominal  contents  are  subjected.  Perhaps  the  most  com- 
mon examples  of  circumscribed  peritonitis  are  met  with  upon  the 
bowels  and  about  the  caecum.  The  traumatic  form  clinically  is  fre- 
quently also  represented  by  the  circumscribed  form  anatomically.  A 
very  rare  form  of  the  disease  is  that  which  is  limited  to  the  cavity 
of  the  lesser  omentum,  which  for  the  most  part  is  consecutive  to 
disease  of  the  pancreas.  Virchow  also  has  described  a peritonitis 
chronica  mesenterialis  et  omentalis. 

Localized  peritonitis  is  also  frequently  due  to  faecal  accumulation  or 
to  the  presence  of  cystic  or  solid  tumors. 

The  pathological  distinction  between  the  various  forms  of  peritonitis 
is  one  of  great  interest.  The  following  classification  is  modelled  after 
that  of  Bunina  : 

1.  Aseptic.  Usually  local,  not  always.  Characterized  by  haemor- 
rhagic or  fibrinous  exudate  with  strong  adhesive  tendencies. 

2.  Infectious,  a.  Staphylococcus  and  streptococcus  forms,  the  lat- 
ter being  the  most  rapidly  fatal.  These  are  usually  post-puerperal. 
6.  Colon  infection.  Due  to  the  Bacillus  coli  communis,  c.  Septic. 
Characterized  by  pus  instead  of  ichor,  and  by  acute  onset  with  chill 
and  pyrexia,  d.  Putrid.  Usually  the  result  of  perforative  forms. 

3.  Specific,  including  tubercular,  actinomycotic,  malignant,  and  the 
gonorrhoeal,  if  there  really  be  such  specific  forms. 

Taking  this  up  a little  more  in  detail,  it  must  be  said  of  (1)  the 
aseptic  form  that  it  is  at  least  rare;  but  experiment  has  shown  that  it 
is  possible  to  provoke  congestion  and  exudation,  or  even  haemorrhage 
into  the  peritoneal  cavity,  which  shall  be  accompanied  by  certain  symp- 
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toms  and  shall  terminate  by  resolution  or  by  adhesion  between  surfaces. 
The  reader  who  is  interested  in  this  aspect  of  the  question  is  referred 
to  a paper  by  the  writer, 1 being  No.  5 of  the  Mutter  Lectures  of 
1890-91. 

2.  a,  b,  and  c — the  infectious  forms.  It  has  been  shown,  experi- 
mentally, that  pyogenic  organisms  produce  peritonitis,  for  the  most  part 
naturally,  when  introduced  in  excessive  amount,  or  when  some  other 
substance  prepares  the  soil  and  assists  their  penetration  into  the 
deeper  layers,  or  especially  when  some  wound  of  the  abdominal  wall 
favors  localization  of  the  infection.  The  streptococcus  and  staphylo- 
coccus cases  are  hence  usually  met  with  after  parturition  or  abortion. 
On  section  there  is  found  a thin,  purulent,  odorless  exudate,  or  if  late 
this  may  be  thick  and  creamy.  Early  in  the  disease  this  exudate  is 
extremely  infectious ; it  loses  its  virulence  as  the  disease  progresses  or 
in  proportion  to  its  slowness. 

Peritonitis  due  to  infection  from  the  colon  is  a variety  but  recently 
constituted  by  investigations  by  Professors  Welch  and  Councilman  of 
the  Johns  Hopkins  University.  From  their  investigation  it  appears 
that  under  certain  conditions  not  yet  completely  recognized  the  common 
colon  bacillus  escapes  from  its  ordinary  habitat,  and  is  capable  of  pro- 
ducing intense  and  even  fatal  disturbances  in  the  peritoneum.  It  is 
found  now  within  the  lymph-nodes  and  the  liver,  and  is  thus  seen  to 
have  migrated  widely  beyond  its  normal  limits.  This  form  occurs  not 
infrequently  after  operation,  but  may  be  purely  idiopathic  or  consecutive 
to  dysentery,  etc. 

The  putrid  form  occurs  most  commonly  after  operation  for  per- 
foration. It  begins  without  chill,  but  with  fever  which  gradually 
runs  higher,  and  is  characterized  by  a putrid,  foul- smelling  exudate. 
It  is  much  less  infectious  than  the  other  forms,  and  contains  a mix- 
ture of  micro-organisms,  many  of  which  are  not  known  to  be  patho- 
genic. It  is  the  result  in  large  measure,  if  not  primarily,  of  putre- 
factive organisms.  Its  pyrexia  is  due  chiefly  to  ptomaines  which  they 
produce. 

3.  Of  the  specific  forms,  the  tubercular  and  malignant  have  been 
already  sufficiently  considered.  The  actinomycotic  is  a curiosity  which 
need  not  detain  us  here.  We  hear  a great  deal  of  a gonorrhoeal  form  of 
peritonitis  which  is  due  to  extension  of  gonorrhoeal  infection  through 
the  tubes.  Strictly  speaking,  this  is  probably  an  impossibility,  so  far 
as  a pure  type  of  gonorrhoeal  infection  is  concerned.  I have  taken 
pains  in  another  place  to  show  that  most  instances  of  gonorrhoea  are 
mixed  infections,  and  have  also  called  attention  to  the  fact  that  gono- 
cocci by  themselves  are  not  pyogenic.  Even  in  inflamed  and  distend- 
ed joints,  so  long  as  gonococci  alone  are  present  there  is  no  pus,  this 

1 The  Annals  of  Surgery , July,  1891. 
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being  due  solely  to  a contamination  with  staphylococci  or  streptococci; 
and  so,  without  questioning  the  frequency  of  peritoneal  complications 
or  sequelfe  of  gonorrhoeal  disease,  we  must  relegate  these  cases  to  the 
staphylococcus  or  streptococcus  forms,  where  they  really  belong.  This 
is  hardly  the  place  for  an  extended  discussion  of  this  aspect  of  the  gen- 
eral topic,  or  we  would  gladly  consider  it  at  much  greater  length. 

Symptoms. 

The  first  symptoms  or  signs  of  acute  peritonitis  are  usually  one  or 
more  chills  or  rigors,  followed  by  pyrexia,  which  may  reach  104°  or 
105°  F.  High  temperature  is  usually  preserved  throughout  the  course 
of  the  disease,  although  it  occasionally  falls  before  death,  and  sudden 
fall  is  to  be  regarded  as  a bad  sign.  It  is  also  worth  noting  that  the 
body  temperature  sometimes  rises  for  a few  hours  after  death.  Almost 
from  the  outset  the  patients  display  an  anxiety  of  countenance  signif- 
icant of  serious  disease,  and  sometimes  a condition  of  prostration  and 
shock  is  present  almost  from  the  beginning,  which  may  amount  at 
any  time  to  collapse.  The  most  characteristic  feature  of  this  disease  is 
the  abdominal  pain  or  distress  which  is  complained  of,  and  usually 
described  as  cutting  or  lancinating,  which  is  always  aggravated  by 
change  of  position  or  by  such  involuntary  actions  as  coughing,  and 
also  by  any  excess  of  peristaltic  action.  The  abdominal  walls  become 
ligid,  at  least  at  first,  and  the  semilunar  and  transverse  lines  very  prom- 
inent. The  legs  are  usually  drawn  up,  in  which  position  slightly  more 
comfort  is  afforded  to  the  patient.  Along  with  pain  goes  exquisite  sensi- 
tiveness to  pressure,  which  often  prevents  the  application  of  such  local 
measures  as  might  otherwise  give  some  relief.  The  breathing  becomes 
much  more  rapid  than  normal,  and  of  the  thoracic  type.  Sudden  sus- 
pension of  pain  is  generally  regarded  either  as  a sign  of  impending 
death  or  of  the  presence  of  pus,  which  amounts  to  nearly  the  same 
thing,  sensibility  being  obtunded  as  pus  forms.  After  a short  time 
abdominal  rigidity  gives  way  to  abdominal  paresis,  and  this  is  fol- 
lowed by  characteristic  meteorism  and  tympany,  which  are  more 
likely  to  occur  if  in  a given  patient  the  abdominal  muscles  are  habit- 
ually relaxed.  Along  with  this  condition  the  diaphragm  is  pressed 
upward  and  the  thoracic  viscera  displaced. 

Almost  from  the  beginning  there  are  frequent,  perhaps  nearly 
constant,  nausea  and  vomiting,  the  stomach  rejecting  anything  which 
may  be  put  into  it,  and  sometimes  returning  the  contents  of  the  intes- 
tine by  retrostalsis.  This  sign,  commonly  so  pathognomonic,  is  occa- 
sionally absent  or  insignificant.  In  a majority  of  instances  the  bowels 
are  costive  and  peculiarly  sluggish.  Occasionally — and  this  most  fre- 
quently in  the  puerperal  form — there  is  diarrhoea.  Micturition  is 
difficult,  because  it  causes  pain,  especially  when  the  pelvic  peritoneum 
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is  involved.  Hiccough  is  occasionally  noted,  and  is  commonly  regarded 
as  a bad  sign,  since  it  usually  precedes  death  by  only  a short  interval. 
Throughout  the  course  of  the  disease  the  tongue  is  furred,  sordes  col- 
lect on  the  teeth,  there  is  a hot  and  dry  skin,  and  the  patient  complains, 
next  to  pain  and  nausea,  of  tormenting  thirst.  Friction  between  rough- 
ened peritoneal  surfaces  may  sometimes  be  detected  with  the  stethoscope 
or  by  the  hand  laid  upon  the  abdomen.  If  fluid  forms  in  large  amount, 
signs  of  its  presence  may  succeed  to  those  of  meteorism,  and  it  is  rarely 
possible  to  get  fluctuation  or  succussion  on  account  of  the  meteorism. 

In  extreme  eases,  and  shortly  before  death,  to  the  foregoing  signs  are 
added  sometimes  more  or  less  delirium,  merging  into  coma  with  cyano- 
sis, due  to  embarrassment  of  circulation  and  respiration.  Retention  of 
urine,  with  paralysis  of  the  rectal  sphincter,  is  usually  also  to  be  noted. 
The  most  frequent  complications  of  peritonitis,  which  is  not  itself  con- 
secutive, are  pleuritis,  pericarditis,  and  jaundice. 

The  diagnosis  of  acute,  general,  or  even  local  peritonitis  is  not 
difficult.  We  may  have  to  distinguish  it  possibly  from  colic,  which 
we  can  do  by  the  facts  that  in  the  latter  the  pain  is  very  intermit- 
tent, that  even  when  the  patient  suffers  most  intensely  he  is  restless, 
and  that  pressure  and  friction  give  relief.  The  disease  may  be  simulated 
in  the  hysterical  condition  by  exaltation  of  cutaneous  sensibility.  In 
such  cases  we  will  observe  the  presence  of  other  symptoms,  as  well  as 
the  existence  of  many  inconsistencies  in  the  patient’s  account  of  the 
case.  There  is  also  likely  to  be  a history  of  globus  or  other  hysterical 
manifestations.  Rupture  of  small  vessels  or  aneurisms  and  embolism 
of  branches  of  the  abdominal  aorta,  or  thrombus  of  large  venous 
trunks,  with  phlebitis,  etc.,  occur  rarely,  and  may  be  at  first  mistaken 
for  acute  peritoneal  inflammation.  Careful  observation  extended  over 
a few  visits  will  guard  against  error  and  permit  a differential  diagnosis 
to  be  made. 


Treatment. 

In  the  writer’s  estimation  the  treatment  of  a given  case  of  peri- 
tonitis should  depend  in  large  measure  upon  its  characteristics  and 
causation.  Following  the  conventional  clinical  distinction,  without 
reference  to  minute  pathological  distinctions,  let  us  first  speak  of  the 
so-called  idiopathic  cases,  which  are  those  following,  perhaps,  exposure 
to  cold,  mild  abdominal  contusion,  occurrence  of  dysentery,  and  ente- 
ritis. For  these — as  in  fact  for  all — physiological  rest  of  surfaces  cov- 
ered by  the  peritoneum  is  above  all  indicated,  and  should  be  secured, 
so  far  as  the  case  permits,  by  the  drugs  and  measures  to  be  mentioned. 
Such  rest  is  to  be  obtained,  first  of  all,  by  entire  absence  from  laxative 
or  purgative  treatment,  the  bowels  being  opened,  perhaps,  at  the  out- 
set by  a laxative  enema,  after  which  cathartic  measures  are  to  be 
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entirely  abstained  from.  This  is  a canon  in  the  treatment  of  such 
cases  which  no  one  can  safely  violate.  If  it  seems  that  the  case  is 
due  to  causes  arising  in  the  stomach  or  the  intestinal  canal,  abso- 
lutely no  food  should  be  given,  though  possibly  pellets  of  ice  may  be 
administered,  and  it  necessary  small  nutrient  enemata,  simply  for  the 
purpose  of  affording  nourishment  and  assuaging  thirst.  Nourishment 
may  also  perhaps  be  administered  with  suppositories  of  gluten  or  some 
substitute.  Local  relief  will  usually  be  afforded  by  hot  applications 
and  turpentine  stupes,  unless  the  abdominal  surface  be  too  tender  to 
tolerate  their  weight.  Pain  is  also  sometimes  relieved  by  leeches, 
though  their  application  will  serve  only  to  frighten  sensitive  patients. 
The  use  of  ice  poultices,  as  recommended  especially  by  Niemeyer,  has 
not  found  general  favor  in  this  country,  and  if  resorted  to  at  all  can 
only  be  carried  out  during  the  very  early  stage  of  the  disease. 

The  sheet-anchor  of  the  physician,  in  cases  such  as  are  alluded  to 
here,  must  be  opium  or  its  derivatives,  according  to  the  system  first 
recommended  by  Graves  in  1822,  and  very  generally  associated  in 
this  country  with  the  name  of  Alonzo  Clark.  When  resorted  to  for 
this  purpose  and  in  sufficient  amount,  opium  will  be  found  to  furnish 
sufficient  anodyne,  tonic,  laxative,  and  generally  commendable  virtues 
to  make  all  other  medication,  for  the  time  at  least,  unnecessary.  The 
question  now  is  not  one  of  dosage,  but  one  of  effect ; and  it  has  been 
found  that  patients  suffering  from  peritonitis  acquire  by  virtue  of  their 
disease  a tolerance  for  this  drug  which  is  simply  astonishing.  It  must 
be  given,  not  in  small  but  in  large  and  frequently-repeated  doses,  until 
patients  are  absolutely  free  from  pain  and  put  comfortably  at  rest. 
Under  its  influence  nausea  and  vomiting  will  subside,  abdominal  dis- 
tension decrease,  tenderness  be  allayed,  and  flecal  evacuations  take 
place  naturally  and  almost  regularly.  The  amount  of  opium  admin- 
istered is  to  be  a purely  secondary  thought.  Thirty,  fifty,  or  more 
grains  of  opium  may  be  given  in  a day  with  salvation  to  the  patient, 
when  perhaps  with  less  the  case  would  have  resulted  fatally.  A girl 
of  thirteen  years  recently  under  the  care  of  one  of  the  writer’s  col- 
leagues took  19  grains  of  morphine  in  twenty- four  hours,  with  per- 
fect relief  from  distressing  symptoms,  with  almost  natural  evacuations 
of  the  bowels,  and  with  satisfactory  and  speedy  recovery ; up  to  the 
time  of  her  sickness  she  had  never  had  a grain  of  an  opiate  in  any 
form.  Nor  need  one  fear  from  this  tremendous  dosage  the  subsequent 
formation  of  the  opium  habit,  providing  proper  care  and  management 
be  exercised. 

While  opium,  then,  is  the  mainstay  in  this  disease,  it  will  not  be 
amiss  if  mercurial  ointment  be  applied  over  the  abdominal  surface,  if 
intense  meteorism  be  relieved  by  passage  of  the  rectal  tube  or  bv 
puncture  with  a fine  aspirating  needle  properly  sterilized  before  use, 
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nor  if  in  desperate  hiccough  small  doses  of  cocaine  be  administered  by 
the  stomach,  or  small  amounts  of  chloroform  be  inhaled. 

Treatment  of  Septic  and  Traumatic  Cases. — Cases  which  follow 
operation,  injury,  or  the  puerperal  state  belong  both  clinically  and 
pathologically  to  a different  category,  and  may  call  for  treatment 
widely  different  from  that  already  indicated,  although  in  candor  one 
must  say  that  opium  has  been  found  sufficient  for  many  of  these.  In 
that  form  of  septic  peritonitis  known  commonly  as  puerperal  it  has 
been  found  advantageous,  and  sometimes  even  life-saving,  to  administer 
at  the  outset  a large,  even  an  enormous,  dose  of  some  laxative  or 
purgative,  such  as  calomel  or  Epsom  salt,  by  which  free  purgation, 
almost  to  the  point  of  collapse,  has  been  brought  about.  Explanation 
of  such  extremely  opposite  lines  of  treatment  is  to  be  found  in  the 
peculiar  capacity  of  the  peritoneum  for  the  absorption  of  liquids,  even 
when  these  are  essentially  septic.  Experimental  pathology  has  proved 
its  astonishing  capacity  in  this  respect,  and  not  infrequently  vigorous 
catharsis,  followed  by  such  physiological  rest  as  opium  will  then 
ensure,  has  met  with  most  pronounced  success.  Although  the  name 
of  Lawson  Tait  is  associated  with  this  plan  of  treatment,  it  dates  back 
almost  to  prehistoric  times. 

Should,  however,  the  sepsis  be  due  to  distinct  traumatism  or  to 
appendicitis,  pyosalpinx,  suppurating  gall-bladder,  or  other  similar 
disease  in  or  near  the  abdominal  cavity,  the  case  at  once  becomes  one 
for  the  surgeon,  whose  duty  it  now  is  to  open  freely  to  learn  if  pos- 
sible the  source  of  infection,  to  meet  any  present  indication  for  drain- 
age, possibly  to  irrigate  the  peritoneal  cavity  either  with  warm  distilled 
water  or  Thiersch’s  solution,  to  close  the  abdominal  wound,  and  then 
drain.  The  same  is  true  also  should  this  condition  supervene  after 
surgical  operation.  A distinctly  different  though  parallel  condition  is 
the  putrid  peritonitis  due  to  perforation  of  an  abscess,  or  after  typhoid 
fever  or  malignant  ulceration  or  perforating  wound  of  the  intestine. 
Here  the  patient  has  scarcely  one  chance  in  a thousand  of  recovery 
unless  laparotomy  be  done,  with  careful  search  for  the  source  of 
infection  and  removal  or  repair  of  the  same,  and  careful  removal  of 
products  of  infection  from  every  part  of  the  abdominal  cavity.. 
Considerations  of  this  kind  open  up  the  subject  of  abdominal  section 
for  typhoid  pei'foration,  which  Mikulicz  was  the  first  to  perform, 
although  without  success,  for  perforative  appendicitis,  which  has  been 
followed  by  success  in  the  hands  of  American  surgeons ; and  also  for 
the  results  of  gunshot  and  stab  wounds  of  the  bowels  or  stomach,  with 
which,  again,  the  names  of  American  surgeons  are  especially  linked. 

Laparotomy  has  been  done  nineteen  times  for  perforation  during 
typhoid,  with  four  recoveries.  (December,  1891.) 

Careful  consideration  of  these  topics,  however,  takes  one  too  far 
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away  from  the  question  of  general  therapeutics,  and  too  deeply  into  the 
domain  of  special  surgery,  to  warrant  more  than  their  mention  here. 

Treatment  of  Chronic  and  Tubercular  Peritonitis. — Operative 
treatment  of  these  conditions  is  based  for  the  most  part,  we  confess, 
upon  empirical  grounds.  It  is  well  known,  for  instance,  that  a con- 
dition of  abdominal  dropsy  due  to  chronic  peritonitis,  which  itself  is 
due  to  the  presence  of  some  tumor  or  irritating  foreign  body,  has  sub- 
sided after  the  performance  of  abdominal  section  and  the  removal  of 
the  offending  substance.  Indeed,  ascites  without  ascertainable  cause 
has  been  known  to  subside  after  laparotomy,  the  reason  for  which  is 
unexplained,  and  advantage  has  been  taken  of  these  inexplicable  facts 
to  erect  into  the  dignity  of  an  indication  a series  of  a few  accidents, 
and  to  formulate  rules  for  laparotomy  for  the  indefinite  purpose,  yet 
sometimes  successful,  of  improving  or  curing  these  obscure  cases. 

Tubercular  peritonitis  especially,  it  is  now  well  known,  can  be 
sometimes  combated  by  the  mere  performance  of  a small  abdominal 
section  with  or  without  drainage,  the  operation  itself  apparently  hav- 
ing an  alterative  effect  for  which  no  satisfactory  reason  has  yet  been 
ascribed.  Among  gynaecologists,  however,  it  has  now  attained  the 
dignity  of  special  mention  and  special  chapters  in  their  treatises,  and 
we  have  the  statement  of  more  than  one  of  them  that  all  the  active 
manifestations  of  a tubercular  peritonitis,  where  the  diagnosis  has  been 
formed  by  ocular  inspection  of  the  peritoneum,  have  been  known  to 
subside  temporarily,  even  apparently  permanently,  after  opening,  per- 
haps with  irrigation  and  drainage,  and  closure  of  the  abdominal  cavity. 
Here  too  we  must  refer  the  interested  reader  to  the  monographs  and 
treatises  of  the  specialists  for  further  information. 


APPENDICITIS. 

General  Considerations. 

Under  the  general  term  “Appendicitis”  are  now  comprehended 
the  conditions  formerly  recognized  under  the  names  typhlitis,  peri- 
typhlitis,  paratyphlitis,  extra-peritoneal  abscess  of  the  right  iliac  fossa, 
and  perhaps  certain  other  terms  now  more  or  less  obsolete ; for  all  of 
which  the  still  more  recent  name  ecphyaditis  has  been  proposed,  the 
only  exception  being  that  the  term  perityphlitis  may  still  be  used 
as  an  adjective  to  indicate  the  location  of  an  abscess.  Researches  of 
the  last  few  years  have  made  it  very  evident  that  almost  without  excep- 
tion these  inflammations  begin  in  the  vermiform  appendix,  from  which 
point  they  spread  to  a varying  extent  and  with  varying  degrees  of  inten- 
sity. In  fact,  the  appendix  is  now  known  to  be  the  primary  cause  of 
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nearly  all  cases  of  general  peritonitis  except  those  which  originate  from 
the  internal  genito-urinary  tract  or  which  follow  operation.  It  is  then 
of  very  frequent  occurrence,  and  causes  annually  many  deaths.  The 
recognition  of  the  importance  and  frequency  of  this  condition  we  owe, 
in  the  first  place,  to  Reginald  Fits  of  Boston,  whose  researches,  first 
published  in  1886,  have  been  confirmed  by  Stimson,  McBurney,  Bull, 
Keen,  and  others,  all  of  whom  are  Americans.  The  rapiditv  with 
which  the  views  of  these  writers  have  gained  credence  on  both  continents 
is  testimony  alike  to  their  own  accuracy  and  the  lack  of  previous  appre- 
ciation of  the  subject. 

It  is  now  known  that  the  ratio  of  appendicular  inflammation  to  pri- 
mary inflammation  of  the  caecum  is  about  one  hundred  to  one.  So  far 
as  the  relative  frequency  of  this  condition  and  other  lesions  of  the  viscera 
is  concerned,  the  best  statistics  are  those  of  Tofft,  who  found  residua  of 
appendicitis  in  36  per  cent,  of  all  of  a large  number  (300)  of  post- 
mortem examinations. 

Appendicitis  does  not  necessarily  imply  adhesions.  The  appendix 
may  be  ready  to  burst,  or  be  even  gangrenous,  and  still  be  loose  in  the 
peritoneal  cavity.  At  other  times,  although  but  slightly  compromised, 
it  may  be  so  bound  down  and  buried  under  old  exudates  and  adhesions 
as  to  be  really  lost. 

Keen  makes  five  forms  of  this  disease : 1.  Mild  without  abscess, 
terminating  in  resolution.  2.  Perforative  followed  by  general  perito- 
nitis : a.  A sub-variety  of  fulminating  form,  perforating  very  early. 
b.  A sub- variety,  mild  for  some  time  and  then  suddenly  perforating. 
3.  Perforative,  but  protected  by  adhesions,  so  that  a local  abscess 
results.  4.  A class  in  which  abscesses  form  slowly — i.  e.  chronic — 
lasting  not  only  for  weeks,  but  perhaps  for  months.  (The  writer 
has  seen  this  form  assume  tubercular  characteristics.)  5.  Recun-ent, 
one  attack  following  another,  finally  fatal  after  from  two  to  twenty 
attacks. 

But  a few  years  ago  Stimson  offered  the  following  classification  of 
inflammations  about  the  caecum  : colitis,  pericolitis,  typhlitis,  and  peri- 
typhlitis. Than  this  there  was  at  the  time  nothing  better  offered,  and 
in  the  main  the  conditions  thus  outlined  are  still  possible,  but  we 
have  at  last  learned  that  perhaps  99  per  cent,  of  cases  coming  under 
one  or  the  other  of  these  headings  has  its  origin  in  an  inflammation  of 
the  appendix  proper.  When  thus  involved  the  condition  of  the  appen- 
dix may  be  one  of  intense  catarrhal  inflammation  of  its  interior,  of 
distension  by  pus  or  by  fiecal  concretions  which  are  very  often  mistaken 
for  seeds  of  various  fruits,  of  perforation  without  much  gangrene,  or  of 
total  gangrene ; and  all  these  may  be  either  with  or  without  adhesions. 
Under  either  of  these  conditions  also  it  may  be  found  surrounded  or 
not  surrounded  by  pus,  or  giving  rise  to  commencing  or  well-devel- 


GENERA  L CONSIDER  A TIONS. 


1027 


oped  peritonitis.  To  indicate  how  rapidly  pus  may  form  under 
this  impetus  it  need  only  be  said  that  by  the  fifth  day  three  pints 
of  pus  have  formed.  It  has  been  held  by  Bull  and  others  that  we 
have  a catarrhal  form  of  perityphlitis  causing  adhesions,  although  it  is 
hard  to  understand  how  a purely  catarrhal  form  of  inflammation  can 
spread  to  and  involve  serous  or  areolar  tissue.  At  all  events,  catarrh 
of  the  caecum,  with  ulceration  due  to  the  presence  of  impacted  faeces  or 
other  irritating  material,  certainly  may  and  does  occur,  and  thus  the 
opening  of  the  appendix  may  be  involved.  Again,  the  interior  or 
mucous  surface  of  the  appendix  may  absorb  fluids,  and  leave  within 
itself  solid  materials  which  are  irritating  and  cause  relapses.  As 
mentioned  above,  many  so-called  seeds,  etc.  are  actually  intestinal  con- 
cretions or  simply  inspissated  fiecal  masses.  Matterstock  found  them 
in  63  out  of  146  cases,  with  real  foreign  bodies,  seeds,  etc.  in  only  9 ; 
and  Krafft  in  respectively  36  and  4 out  of  106  cases. 

Infection  of  the  peritoneum  from  such  conditions  as  those  just  spoken 
of  is  to  be  explained  by  accepting  Eppinger’s  views  concerning  necrosis 
epithelialis  mycotica;  from  pressure  of  fiecal  masses,  and  subsequent 
infection  therefrom,  there  follow  easy  invasion  of  subepithelial  tissue 
and  extension  through  to  the  peritoneum.  Moreover,  by  a similar  and 
incomplete  process  we  may  have  stricture  of  the  appendix  near  its  ori- 
gin and  dilatation  of  its  distal  end,  with  retention,  by  which  recurring 
inflammation  is  of  course  favored. 

Weir  divides  the  general  condition  into  the  following  three  forms  : 
adhesive,  circumscribed,  and  diffused,  according  to  their  anatomical 
characteristics  : 

1.  Peritonitis  appendicularis  adhesiva ; ulceration  likely  to  occur 
deep  enough  to  cause  adhesions.  2.  Peritonitis  appendicularis  localis  ; 
usually  with  abscess  formation.  3.  Peritonitis  appendicularis  univer- 
salis ; referring  to  diffuse,  septic,  or  putrid  peritonitis,  due  to  perfora- 
tion. 

Concerning  the  relative  frequency  of  these  forms,  Weir  collected  the 
findings  in  100  autopsies,  and  found  diffuse  suppuration  57  times,  cir- 
cumscribed abscess  35,  in  13  of  which  the  trouble  was  also  diffuse,  and 
extra-peritoneal  abscess  4 times. 

By  some  authors  children  are  regarded  as  especially  predisposed,  but 
the  majority  agree  that  it  is  more  common  in  adults,  and  for  the  most 
part  in  males.  Fitz  reports,  out  of  228  cases,  173  below  the  age  of 
thirty-one,  and  207  below  the  age  of  forty-one. 

The  perforative  form  of  appendicitis,  especially  that  leading  to  dif- 
fuse peritonitis,  deserves  a little  consideration  by  itself.  Of  this  condi- 
tion Mikulicz  makes  two  forms — one  diffuse,  septic,  from  sudden  out- 
pour of  faeces  through  a large  perforation  : patients  die  before  adhesions 
can  torm.  This  belongs  to  the  putrid  form  of  peritonitis  already  de- 
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scribed.  The  second,  a progressive  fibrino-purulent  form,  spreading 
from  the  immediate  neighborhood  of  the  perforation  : fibrino-puru- 
lent adhesions  form  by  which  the  general  peritoneal  cavity  is,  at  least 
for  a time,  protected.  It  leads  to  foci  of  encapsulated  pus,  and  in  other 
words  to  multilocular  abscesses.  In  one  such  case  he  opened  six  pus- 
cavities  through  three  incisions  made  at  different  times  as  the  abscesses 
seemed  to  form. 

Perforation  may  occur  very  early  or  not  till  very  late ; it  has  been 
known  to  happen  within  twenty-four  hours  after  the  onset  of  symptoms. 
It  is  the  explanation  for  nearly  all  the  fatal  cases,  since  Matterstock 
found  perforation  132  times  out  of  146  fatal  cases,  and  Fenwick  113 
times  out  of  139  cases.  Its  occurrence  is  made  known  by  phenomena 
to  be  discussed  later. 

The  following  brief  summary  of  the  symptomatology  of  the  disease 
will  have,  as  seen  farther  on,  a most  important  bearing  on  the  question 
of  its  therapeutics : 

The  most  common  first  symptom  is  abdominal  pain,  varying  in 
severity,  which  is  sometimes  referred  to  the  whole  abdomen  or  to  the 
epigastrium  or  umbilical  region,  and  which  perhaps  in  half  the  cases  is 
described  as  having  begun  in  the  right  iliac  fossa.  This  pain  is  some- 
times preceded  by  a prodromal  stage  of  vague  abdominal  discomfort 
lasting  for  several  days,  and  is  often  misleading,  because  slight,  and  is 
therefore  often  mistaken  for  a symptom  of  colic  or  enteritis.  If  the 
pain  have  been  at  first  diffuse,  it  begins  after  a few  hours  to  be  limited, 
and  the  exact  locality  of  the  greatest  pain  and  tenderness  is  now  of  the- 
utmost  importance.  McBurney  has  rendered  us  the  greatest  service  in 
indicating  a point,  now  generally  called  by  his  name,  situated  on  a line 
drawn  from  the  anterior  superior  spine  to  the  umbilicus,  and  two  inches, 
or  possibly  an  inch  and  a half,  from  the  spine.  In  this  disease  firm 
pressure  made  over  this  point  with  the  finger-tip  will  practically  always 
elicit  extreme  pain  and  tenderness,  although  in  the  last  stages  tenderness- 
may  have  disappeared.  This  sign  is  of  pathognomonic  importance,  since 
no  other  acute  disease  presents  it.  While  preparing  this  article  the 
writer  has  had  additional  evidence  of  its  value,  since  by  means  of  it, 
accompanied  by  the  history  of  a brief  illness,  he  was  able  to  make  a 
diagnosis  of  appendix  disease  in  a case  of  large  fibroid  tumor  filling 
up  the  pelvis  and  causing  stricture  of  the  rectum  with  enormous  dis- 
tension of  the  abdomen.  By  operation  speedily  performed  a large 
amount  of  pus  was  evacuated. 

Chill  and  vomiting  may  or  may  not  occur.  The  latter  usually 
ceases  if  the  stomach  be  given  absolute  rest.  Fever  is  usually  present, 
but  varies  greatly  in  degree.  Rigidity  of  muscles,  especially  on  the 
right  side  of  the  abdomen,  is  of  great  importance.  Tympanites  usually 
occurs  during  the  course  of  the  disease,  and  may  be  prominent  even  by 
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the  end  of  the  first  day.  It  is  usually  absent  when  perforation  has 
occurred.  A local  tumor  may  or  may  not  be  discoverable  during  the 
first  or  second  day ; it  is  usually  present  by  the  end  of  the  third  day. 
It  consists  of  the  inflamed  appendix,  or  caecum,  or  omentum,  or  all 
three,  along  with  more  or  less  exudate,  and  perhaps  pus.  Circumstances 
may  make  it  difficult  to  discover,  but  one  is  not  to  waver  in  diagnosis 
providing  the  other  signs  be  present  and  the  tumor  absent. 

Increasing  distension  of  the  abdomen  is  a bad  sign.  It  will  depend 
in  amount  largely  on  the  condition  of  the  bowels  and  the  extent  of  the 
intestinal  paresis.  Patients  will  usually  complain  when  they  cough,  and 
sometimes  when  the  right  thigh  is  completely  extended.  Aside  from  the 
distension  and  the  amount  of  tenderness,  the  pulse  will  usually  afford  a 
fair  index  of  the  gravity  of  the  disease,  which  is  indeed  more  reliable 
than  subjective  pain.  In  certain  cases  examination  per  rectum  will 
reveal  a tumor  or  will  give  some  additional  positive  or  negative  evi- 
dence. Too  much  reliance  should  not  be  placed  upon  it. 

Exaggeration  or  increasing  intensity  of  pain,  accompanied  by 
symptoms  of  shock  and  followed  by  chill,  fever,  tympanites,  and 
vomiting,  indicate  that  rupture  into  the  peritoneal  cavity  has  in  all 
probability  occurred,  although  similar  bad  signs  in  lesser  degree  have 
been  known  to  indicate  the  formation  of  pus  without  perforation.  If 
time  has  permitted  the  formation  of  sufficiently  strong  adhesions,  per- 
foration may  occur  with  less  perceptible  evidence,  nothing  more 
perhaps  occurring  than  chill  with  extension  of  tumor. 

Of  course  when  an  abscess  ruptures  into  the  bowel  there  is  a cessa- 
tion of  severe  symptoms  and  a subsidence  of  the  tumor. 

Fitz  says  that  26  per  cent.,  and  Stimson  that  25  per  cent.,  of  all 
cases  of  appendicitis  prove  fatal.  According  to  Fitz,  of  176  cases  of 
perforative  appendicitis,  60  died  during  the  first  five  days,  56  during 
the  first  four  days,  28  during  the  first  three  days,  and  8 during  the 
second  day ; all  of  which  goes  to  show  that  appendicitis  may  terminate 
fatally  in  less  than  forty-eight  hours.  It  is  moreover  certain  that  in 
the  large  majority  of  cases  dying  within  five  days  the  fatal  septic  or 
putrid  infection  begins  before  the  end  of  the  third  day. 

Recurrent  appendicitis  was  scarcely  spoken  of  previous  to  five  years 
ago,  but  Treves  has  reported  a case  in  which  there  were  fourteen  attacks, 
and  McBurney  one  in  which  there  were  twelve  attacks  within  as  manv 
months.  Krafft  learned  that  23  per  cent,  of  the  106  cases  which  he 
studied  had  had  similar  trouble  previously.  In  general  it  must  be  said 
that  of  those  who  have  suffered  once  from  this  disease  none  are  exempt 
from  liability  to  future  similar  trouble  except  those  upon  whom  the 
operation  for  the  removal  of  the  appendix  has  been  performed. 
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Treatment. 

There  is  so  little  to  be  said  in  favor  of  internal  medication  in  these 
cases  that  medicinal  treatment  can  be  summed  up  in  very  few  words. 
First  of  all,  it  is  necessary  to  make  plain  the  fact  that  the  use  of  opi- 
ates for  the  relief  of  severe  pain  is  perhaps  following  the  dictates  of 
humanity,  but  is  likely  to  do  great  harm  on  account  of  masking  symp- 
toms which  are  most  important  and  indicative,  and  by  which  alone  one 
must  decide  when  to  operate.  Anodynes,  then,  should  be  given  only 
when  absolutely  necessary.  Cold  applications,  especially  with  the  coil 
over  the  right  iliac  fossa,  may  do  much  to  check  the  course  of  the  dis- 
ease. Laxatives  should  be  avoided,  and  the  stomach  should  be  given 
absolute  rest,  especially  if  it  is  irritable.  Under  such  gentle  and 
non-compromising  treatment  as  this  the  mild  cases  will  improve, 
or  at  least  cease  to  advance,  while  the  graver  and  those  which  shall 
soon  call  for  operation  will  show  little  or  no  improvement.  It  is  there- 
fore with  wisdom  and  with  justice  that  Keen  has  epigramatically  stated 
that  the  “ first  duty  in  the  case  of  appendicitis  is  to  call  a surgeon.” 
Nothing  has  been  more  clearly  shown  within  a few  years  than  that  a 
large  proportion  of  these  cases,  if  they  are  to  be  saved,  must  be  turned 
over  very  early  for  surgical  relief.  In  other  words,  that  their  thera- 
peusis  is  essentially  surgical,  for  which  reason,  before  describing  the 
operation,  it  may  be  well  to  stop  and  consider  the 

INDICATIONS  FOR  EARLY  OPERATION. 

These  must  be  carefully  watched  for  from  the  very  outset,  since  the 
golden  time  to  operate  is  before  the  pathological  condition  is  too  far 
advanced  for  surgical  remedy.  Even  at  the  end  of  the  first  day  opera- 
tion should  be  thought  of — possibly  even  performed — if  evidences  of 
severe  and  extending  peritonitis  develop  or  if,  possibly,  signs  of  perfora- 
tion should  supervene.  If  in  a given  case  in  which  appendicitis  has 
been  diagnosed  or  suspected  the  symptoms  are  not  distinctly  improved 
by  the  end  of  the  second  day,  or  even  after  thirty-six  hours,  it  is  best 
to  prepare  for  operation,  perhaps  even  to  operate  at  once.  If  one  wait 
only  for  evidence  of  perforation  or  even  of  general  infection,  disaster 
will  in  all  probability  occur.  The  acute  observer,  noting  the  progress 
of  the  case  from  hour  to  hour,  can  usually  recognize  the  signs  of  im- 
pending perforation  by  a study  of  the  pulse,  the  temperature,  the  size 
of  the  tumor,  the  rigidity  of  abdominal  muscles,  the  development  of 
tympanites,  the  increase  of  nausea  or  vomiting ; for  which,  however,  he 
should  not  wait.  In  general,  then,  it  may  be  said  that  if  tenderness 
or  pressure  increase,  if  the  pulse  accelerate,  the  temperature  rise,  or 
abdominal  distension  augment  with  increase  in  size  or  fluctuation  of  the 
tumor,  operation  is  to  be  considered  almost  inevitable,  and  should  be 
hastened  should  there  be  acute  onset  of  pain.  On  the  other  hand,  if 


TREATMENT. 


1031 


nausea  disappear  in  twelve  hours,  il  pulse  and  temperature  subside, 
and  tenderness  diminish,  the  case  will  probably  run  a mild  course.  It 
these  are  present  at  the  end  of  twenty-four  hours,  the  prognosis  has 
thereby  improved  ; but  it  must  be  remembered  that  the  majority  of 
the  rapidly  fatal  cases  are  practically  made  fatal  during  the  second  and 
third  days,  and  that,  so  far  as  perforation  is  concerned,  there  are  no 
signs  peculiar  to  this  event  alone,  and  that  if  the  case  be  not  improv- 
ing it  is  best  not  to  wait.  Moreover,  there  are  many  undesirable  com- 
plications incident  to  too  long  delay  which  make  the  surgeon’s  work 
much  harder.  Distended  intestine  is  restored  to  place  with  much 
greater  difficulty,  while  septic  infection,  if  but  begun,  is  rapidly  spread 
by  the  manoeuvres  necessitated  during  operation. 

It  will  thus  be  seen,  if  help  is  to  be  afforded  in  cases  in  which  per- 
foration is  imminent  or  has  occurred,  that  they  are  among  the  most 
urgent  to  which  the  surgeon  can  be  called,  exceeded  in  this  respect 
only  by  impending  suffocation  or  death  from  haemorrhage.  The  wise 
physician,  therefore,  is  he  who  calls  the  surgeon  early,  and  the  wise 
surgeon  is  he  who  is  always  prepared  for  such  an  operation. 

DIRECTIONS  FOR  EARLY  OPERATION. 

These  directions  are  meant  to  include  operation  when  undertaken 
under  the  circumstances  just  described,  at  any  hour  of  the  night  or 
day  and  with  or  without  surrounding  conveniences.  And,  first  of 
all,  the  operation  should  be  made  with  every  aseptic  precaution  known 
to  the  operator,  omitting,  if  possible,  everything  which  may  endanger 
perfect  asepsis.  If  time  permit,  the  skin  of  the  abdominal  region 
should  have  been  covered  with  a poultice  of  green  soap  for  the  pur- 
pose of  securing  its  perfect  disinfection. 

Since  it  is  difficult — perhaps  impossible — to  fix  on  the  precise  loca- 
tion of  the  appendix,  and  inasmuch  as  there  is  presumably  now  no  dis- 
tinct abscess  into  which  we  may  open  at  a convenient  point,  the  incis- 
ion is  to  be  made  in  the  right  semilunar  line  and  of  sufficient  length 
to  permit  adequate  exploration.  As  one  approaches  the  peritoneum  it 
is  sometimes  found  that  the  areolar  tissue  next  to  it  is  oedematous ; 
but  this  has  no  known  significance.  If  the  peritoneum  be  found 
adherent  to  the  tumor  or  intestine,  it  must  be  opened  higher  up  or 
lower  down,  and  then  carefully  separated.  The  small  intestines  are 
held  upward  and  toward  the  opposite  side  while  the  operator  gently 
searches  for  the  appendix.  If  it  be  not  discoverable,  the  caecum  is  to 
be  raised  and  search  prosecuted  behind  it.  Sometimes,  however,  this 
is  impracticable,  and  at  other  times  quite  impossible.  When,  there- 
fore, the  appendix  is  not  easily  found,  its  location  may  be  best  ascer- 
tained by  following  down  the  band  of  unstriated  muscle-fibres  which 
appears  on  the  anterior  aspect  of  the  ascending  colon  and  leads  down- 
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ward  toward  the  origin  of  the  vermiform  process.  Its  location  being 
thus  indicated,  it  must  be  sought  for  in  the  thickened  mass  of  exudate 
behind  the  caecum.  If  found  free,  it  is  tied  with  or  without  an  aneur- 
ism needle,  its  mesentery  being  ligated  with  it  by  a double  ligature  or 
not,  according  to  circumstances.  Sponges  are  then  packed  under  it  to 
receive  any  discharge,  and  it  is  cut  away  outside  of  the  ligature,  which 
should  have  been  applied  as  close  up  to  the  caecum  as  possible.  Its 
stump  should  now  be  disinfected  with  hydrogen  peroxide,  and  then 
seared  with  pure  carbolic  acid  or  the  cautery.  If  this  be  done,  it  will 
not  be  necessary  to  enfold  its  end  and  apply  sutures.  Even  if  found 
buried  in  a mass  of  exudate,  it  should  be  treated  so  far  as  possible  in 
the  same  way;  but  if  the  base  of  the  stump  of  the  appendix  appear 
gangrenous,  the  dead  portion  should  be  removed  and  the  stump  disin- 
fected, turned  inward,  and  a few  Lembert  sutures  introduced.  Care 
should  be  exerted  to  collect  upon  sponges  all  pus  or  discharge  or  dead 
tissue,  so  that  nothing  may  be  left  in  the  peritoneal  cavity. 

If  operation  be  performed  late,  and  after  reasonable  search  one  fails 
to  recognize  the  appendix  within  a mass  of  more  or  less  organized 
exudate  or  in  an  abscess-cavity,  it  will  be  best  to  discontinue  search 
and  prepare  to  drain  the  abscess.  Should  abscess  be  found  between 
the  layers  of  the  mesocolon  extending  backward  or  upward,  counter- 
oponing  should  be  made  above  the  iliac  crest.  On  the  other  hand,  if 
an  abscess  has  burrowed  downward  alongside  of  or  near  the  rectum,  it 
will  be  best  to  puncture  above  the  sphincter,  and  by  making  a counter- 
opening  in  this  way  secure  drainage  by  the  introduction  of  a tube 
through  the  rectum. 

Under  all  circumstances  it  is  probably  best  not  to  flush  the  abdomi- 
nal cavity  with  an  antiseptic  solution,  but  to  collect  on  sponges  or  suit- 
able substitutes  all  pus  and  debris,  and  with  them  to  dry  the  exposed 
surfaces  thoroughly.  The  only  exception  to  this  rule  should  be  made 
in  cases  of  diffuse  suppurative  peritonitis.  A local  abscess  between  the 
coils  of  the  intestines  may  also  be  found,  and  should  be  first  protected, 
and  then  evacuated  in  the  same  way. 

Unless  pus  has  been  met  with,  the  peritoneal  cavity  is  not  to  be 
drained  after  the  operation,  but  is  to  be  completely  and  carefully  closed. 
Should  the  abscess-cavity  have  been  opened,  it  will  then  be  necessary  to 
drain  with  glass,  or  preferably  with  rubber  tubing,  the  end  of  which  is 
passed  down  to  the  stump  of  the  appendix.  About  the  tube  should  be 
packed  a sufficient  quantity  of  iodoform  gauze,  which  may  be  allowed 
to  come  in  contact  with  the  intestines  without  fear.  1 he  incision 
should  now  be  closed,  save  its  lower  opening  for  the  exit  of  the  drain 
and  the  end  of  the  gauze  which  has  been  packed  in.  1 his  gauze 
should  be  removed  in  from  thirty-six  to  forty-eight  hours,  and  it  is 
well  at  this  time  also  to  remove  the  tube,  unless  discharge  be  con- 
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tinuous  or  insufficient.  It  is  also  well  to  insert  secondary  sutures,  so 
that  after  removal  of  all  drainage  material  the  remainder  of  the  abdom- 
inal  incision  may  be  closed  without  discomfort  to  the  patient. 

Between  the  above  operation — which  is  made  during  perhaps  the 
most  acute  portion  of  the  disease — and  deliberate  operation  between 
attacks  of  recurrent  appendicitis  there  is  virtually  no  difference, 
save  that  the  latter  are  to  be  regarded  in  the  light  of  prophylactic 
operative  treatment,  which  should  be  undertaken  and  carried  out  when 
circumstances  of  time,  light,  and  surroundings  make  the  prognosis  even 
more  favorable  for  the  patient. 


PERITYPHLITIC  ABSCESS. 

This  term  may  with  some  propriety  be  still  applied  to  cases  of  cir- 
cumscribed suppuration  in  the  neighborhood  of  the  caecum,  though  we 
know  that  99  per  cent,  of  them  are  due  to  inflammation  beginning  in 
the  appendix.  Much  discussion  has  arisen  as  to  whether  these  abscesses 
are  intra-  or  extra-peritoneal,  difference  of  opinion  arising  from  the 
supposed  importance  of  such  distinction  in  operating.  It  is  one  of 
little  or  no  practical  importance,  however,  since,  whatever  such  an 
abscess  may  have  been  originally,  by  the  time  it  assumes  the  import- 
ance of  an  abscess  adhesions  have  shut  it  off  from  the  general  cavity 
and  have  made  it  practically  extra-peritoneal,  so  that  it  can  be  opened 
usually  through  the  iliac  fossa. 

Results  of  Operation. — The  results  of  early  removal  of  the 
appendix,  even  when  pus  has  been  present,  have  been  for  the  most  part 
favorable,  and  numerous  lives  have  been  saved  which  would  otherwise 
have  certainly  been  sacrificed.  That  it  is  well  to  remove  the  appendix 
when  practicable  is  shown  by  the  fact  that  cases  are  on  record  of  recur- 
rence with  great  violence  in  persons  who  had  been  operated  upon, 
but  the  appendix  not  removed  at  the  time.  The  conditions  are  quite 
analogous,  and  we  may  hold  that  it  is  as  necessary  to  remove  the 
appendix  when  we  are  operating  for  this  purpose  as  to  remove  a pus- 
tube  when  we  are  dealing  with  a condition  of  pyosalpinx.  Should 
peritonitis  of  the  diffuse  and  suppurative  variety  develop  after  the 
operation,  it  would  be  best,  probably,  to  open  the  abdomen  and  wash 
it  out.  The  possibility  of  ventral  hernia  from  incomplete  or  insuf- 
ficient closure  of  abdominal  incisions  must  be  borne  in  mind,  and  care 
and  forethought  exercised  at  the  time  of  the  operation,  looking  to  this 
possibility.  Persisting  fiecal  fistulse,  which  may  result  from  operation 
for  abscess,  as  already  remarked,  usually  close  spontaneously  in  time. 
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Should  they  fail  to  do  so,  subsequent  operation  for  this  purpose  may 
be  required. 


Treatment. 

Between  the  operative  treatment  of  this  condition  and  that  for 
appendicitis  there  is  no  fundamental  distinction,  save  that  the  operation 
is  not  usually  quite  so  hurried,  and  can  generally  be  postponed  at  least 
until  daylight,  and  that  one  scarcely  expects  to  meet  with  or  remove  the 
appendix,  but  rather  simply  to  drain  a large  or  small  collection  of  pus 
through  the  most  accessible  and  feasible  route.  An  opening  is  now 
made  over  the  most  prominent  part  of  the  swelling,  the  incision  being 
usually  made  parallel  to  Poupart’s  ligament.  Now,  ordinarily,  as  one 
approaches  the  abscess-cavity  the  deeper  tissues  are  more  or  less  infil- 
trated and  altered  in  appearance  and  density,  and  the  operator  is  usually 
made  aware  by  the  sensation  conveyed  to  his  finger  of  the  proximity 
of  pus.  If  during  the  endeavor  to  find  pus  the  peritoneum  should  have 
been  opened  by  mistake,  it  should  be  at  once  carefully  closed  and  pro- 
tected, and  the  search  prosecuted  in  the  direction  indicated  by  the  infor- 
mation revealed  by  the  mistake.  The  abscess-cavity  having  been  opened, 
the  finger  should  be  introduced  and  search  be  made  for  faecal  concretions 
or  foreign  bodies.  Before  final  arrangements  for  drainage  are  made  it 
will  be  well  to  wash  out  and  cleanse  this  cavity,  for  which  purpose 
hydrogen  peroxide  is  the  ideal  material.  A large  drainage-tube  sur- 
rounded with  sufficient  gauze  packing  should  be  inserted  nearly  to  its 
depth,  and  over  this  a copious  absorbing  and  antiseptic  dressing  applied. 
Should  it  be  found  that  the  abscess-cavity  connects  with  the  intestine, 
and  that  a fiecal  fistula  is  the  result,  the  treatment  should,  nevertheless, 
be  the  same,  since  experience  has  shown  that  most  of  these  fistulae  close 
spontaneously,  with  healing  and  contraction  of  the  old  abscess-cavity. 
When  one  is  quite  uncertain  in  what  direction  to  incise,  although  con- 
fident of  the  presence  of  pus,  Stimson  has  recommended  to  begin  the 
operation  as  if  intending  to  ligate  the  external  iliac  artery,  then  to  lift 
up  the  peritoneum  from  the  iliac  fossa,  and  thus  open  the  cavity  as  it 
were  from  behind. 


DISEASES  OF  THE  RECTUM  AND  ANUS. 

By  CHARLES  B.  KELSEY,  M.  D. 


Surgical  Anatomy. 

The  rectum  measures  from  six  to  eight  inches  in  length  in  the 
natural  position  of  the  parts,  but  when  dissected  out  it  will  be  found 
to  be  a couple  of  inches  longer,  because  of  the  straightening  of  the 
normal  curves.  Its  upper  limit  is  marked  by  a distinct  constriction, 
which  separates  it  from  the  sigmoid  flexure,  and  which  can  easily  be 
felt  by  introducing  the  hand  through  the  anus.  This  constriction  lies 
opposite  the  sacro-iliac  synchondrosis  on  the  left  side,  and  marks  the 
limit  of  safe  manual  examination.  Weir  in  his  measurements  of  the 
rectum  found  that  a hand  of  less  than  26  cm.  in  circumference  could  be 
introduced  from  17  to  19  cm.  without  inconvenience,  but  not  more. 
He  found  the  greatest  circumference  of  the  rectum  to  be  at  6 or  7 cm. 
from  the  anus,  where  it  may  reach  25  or  30  cm.  At  the  upper  part 
of  the  middle  third  it  is  not  more  than  20-25  cm.,  and  thence  it  rap- 
idly diminishes,  being  not  more  than  16-18  cm.  at  the  middle  part  of 
the  superior  third,  and- still  narrower  at  the  constricted  junction  with 
the  sigmoid  flexure.  A small  hand  may,  therefore,  be  passed  entirely 
into  the  rectal  pouch  without  danger,  and  the  first  and  second  fingers 
may  be  passed  into  the  sigmoid  flexure  for  palpation,  with  the  outer 
hand  pressing  into  the  pelvis  from  above.  In  this  way  the  two  hands 
may  be  brought  into  actual  contact  except  for  the  separation  caused  by 
the  abdominal  wall  and  the  gut,  and  many  a diagnosis  may  be  arrived 
at  with  absolute  certainty  which  were  otherwise  impossible.  To  attempt, 
however,  to  pass  any  hand  into  the  sigmoid  flexure  is  attended  by  far 
greater  danger  than  would  be  an  abdominal  section  for  exploration 
and  diagnosis. 

The  rectum  has  two  important  curves — one  longitudinal,  the  other 
lateral.  The  former  follows  in  a general  way  the  curve  of  the  sacrum 
from  the  tip  of  the  coccyx  to  the  promontory.  Below  the  tip  of  the 
coccyx  it  turns  sharply  backward  to  end  in  the  anus.  The  lateral 
curve  is  toward  the  left  in  the  great  majority  of  cases,  and  this 
explains  why  in  Kraske’s  operation  of  excision  the  incision  is  made 
along  the  left  border  of  the  sacrum.  This  curve,  like  the  other,  does 
not  include  the  whole  rectum,  but  only  the  portion  between  the  third 
sacral  vertebra  and  the  left  sacro-iliac  synchondrosis. 
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The  middle  and  upper  portions  of*  the  rectum  have  important  sur- 
gical relations.  In  the  former  these  arise  from  the  proximity  of  the 
urinary  and  genital  organs  to  its  anterior  surface,  the  rectum  being 
closely  connected  with  the  vagina  in  the  female  and  with  the  base  of 
the  bladder  in  the  male.  The  middle  portion  is  covered  on  its  posterior 
surface  in  whole  or  in  part  by  peritoneum,  and  between  it  and  the 
sacrum  are  the  sacral  plexus  of  nerves  and  the  branches  of  the  internal 
iliac  artery.  On  both  lateral  surfaces  it  is  in  contact  with  loops  of 
small  intestine,  which  explains  why  in  cases  of  rupture  or  of  extensive 
prolapse  we  may  have  extrusion  of  many  feet  of  small  intestine  through 
the  anus.  In  front,  in  the  male,  it  is  also  separated  from  the  base  of 
the  bladder  by  coils  of  small  intestine,  while  in  the  female  it  is  in  rela- 
tion with  the  broad  ligament,  the  left  ovary  and  Fallopian  tube, 
and  the  uterus  and  vagina;  For  this  reason  it  often  happens  that  a 
bimanual  examination  by  the  rectum  in  a female  will  give  more  exact 
information  than  a vaginal  examination,  for  the  fingers,  instead  of 
being  stopped  by  Douglas’s  pouch,  may,  through  the  rectum,  be  car- 
ried behind  and  beyond  it. 

It  follows  from  these  relations  that  incisions  which  involve  only  the 
lower  portion  of  the  rectum  cannot  invade  the  peritoneal  cavity,  while 
those  which  involve  the  middle  and  upper  portions  are  very  likely  to 
do  so.  The  upper  portion  of  the  rectum  is  entirely  surrounded  by 
peritoneum,  and  generally  has  a mesentery  of  considerable  length- 
three  or  four  inches — though  hardly  anything  in  anatomy  is  more  sub- 
ject to  variation  than  the  length  of  the  mesentery  of  the  colon,  sigmoid 
flexure,  and  upper  rectum.  This  meso-rectum  in  the  majority  of  cases 
will  be  found  to  extend  as  low  down  as  the  third  sacral  vertebra,  from 
which  point  it  is  reflected  over  the  sides  and  anterior  surface  of  the  gut 
to  the  uterus  and  vagina  in  the  female  or  the  bladder  in  the  male, 
forming  the  cul-de-sac  of  Douglas.  In  thus  passing  from  the  sacrum 
to  the  base  of  the  bladder  or  vagina  the  membrane  covers  rnoi’e  or  less 
of  the  sides  and  anterior  surface  of  the  second  portion  of  the  rectum. 

In  the  fold  of  peritoneum  forming  the  meso-rectum  are  found  the 
blood-vessels,  nerves,  and  lymphatics  going  to  the  rectal  wall ; and  the 
peritoneum,  while  it  admits  of  the  easy  motions  and  changes  in  position 
natural  in  this  portion  of  the  digestive  tube,  does  much  to  hold  it  in  its 
proper  relations,  as  will  be  seen  by  the  fact  that  in  cases  of  amputation 
of  the  lower  end  of  the  gut  it  is  often  impossible  to  pull  down  the 
upper  portion  till  this  membrane  has  been  freely  divided.  In  the  fold 
of  meso-rectum  also  we  look  for  involved  lymphatics  in  all  cases  of 
cancer  of  the  rectum. 

As  there  may  be  great  variations  in  the  length  of  the  meso-rectum, 
so  there  may  be  in  the  height  at  which  the  folding  from  rectum  to 
bladder  or  vagina  which  forms  Douglas’s  pouch  occurs;  and  this  is 
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important  in  determining  the  limit  to  which  incisions  in  the  rectal  wall 
may  be  carried  without  opening  the  peritoneal  cavity.  The  distance 
of  the  pouch  from  the  perineum  is  given  by  different  authorities  as 
from  two  to  seveu  inches,  but  perhaps  there  are  no  more  accurate 
measurements  than  those  of  Cripps,  who  sought  to  determine  the 
point  by  injecting  the  pouch  with  plaster  and  allowing  it  to  set,  and 
then  plunging  a needle  through  the  skin  of  the  perineum  till  the 
point  struck  the  plaster.  In  this  way  he  found  the  average  distance 
to  be  two  and  a half  inches  with  the  bladder  and  rectum  empty,  and 
three  and  a half  inches  when  both  are  distended.  These  figures  are, 
however,  of  very  little  practical  value,  on  account  of  the  great  varia- 
tions in  different  subjects.  Naturally,  the  measurements  are  much  less 
in  new-born  children,  seldom  exceeding  one  inch,  showing  the  small 
depth  to  which  an  incision  for  imperforate  anus  may  be  carried  without 
opening  the  peritoneum.  In  cases  in  which  it  is  thought  desirable  the 
fold  of  peritoneum  may  be  carried  a considerable  distance  upward  into 
the  pelvis  by  allowing  the  bladder  to  become  distended. 

Passing  now  from  the  surgical  relations  of  the  rectum  as  a whole  to 
its  individual  parts,  there  are  several  points  worthy  of  careful  note : 

First,  it  may  be  well  to  call  attention  to  the  fact  that  there  is  no 
distinct  line  of  demarcation  between  the  rectum  and  anus.  The  anus 
is  by  Henle  considered  to  be  about  one  inch  in  length,  and  therefore  to 
include  that  terminal  portion  of  the  gut  which  is  grasped  by  the  internal 
sphincter.  The  expression  “ fistula  in  ano  ” is  thus  a proper  one  for 
the  milder  forms  of  the  disease,  though  many  will  be  found  to  involve 
the  rectum,  and  not  the  anus. 

Hilton  long  ago  called  attention  to  a white  line  marking  the  point 
of  junction  of  the  skin  of  the  perineum  with  the  mucous  membrane 
of  the  anus,  also  the  point  of  separation  of  the  external  from  the 
internal  sphincters,  and  the  place  at  which  many  of  the  tei’minal 
filaments  of  the  internal  pudic  nerve  perforate  the  wall  of  the  gut. 
The  line  is  by  no  means  easily  detected  in  most  subjects. 

At  the  point  of  union  of  the  mucous  membrane  with  the  skin  of 
the  anus  the  former  is  gathered  into  vertical  folds,  which  diminish 
when  the  bowel  is  distended,  but  are  not  entirely  effaced.  These  have 
received  from  the  older  anatomists  the  name  of  columnce  recti,  or 
columns  of  Morgagni,  and  between  their  lower  ends  little  arches  are 
sometimes  found  stretching  from  one  to  the  other,  forming  pockets  of 
skin  and  mucous  membrane,  as  shown  in  the  cut.  These  are  more 
developed  in  old  people,  and  doubtless  may  be  the  seat  of  ulceration 
and  abscess  due  to  the  retention  in  them  of  small  particles  of  fieces. 
Quite  recently  there  has  been  considerable  discussion  concerning  them, 
due  to  the  fact  that  they  have  been  brought  into  prominence  by  certain 
quacks,  who  attribute  to  them  many  obscure  sensations  about  these 
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parts,  and  even  provide  for  their  division  neat  little  blunt  hooks  and 
curved  bistouries  in  the  “rectal  cases,”  which  they  advertise  for  the 
cure  of  all  diseases  of  the  rectum  and  anus.  As  a matter  of  fact,  the 
pouches  as  distinct  pouches  seldom  exist,  though  the  folds  from  one 
column  to  another  can  often  be  seen  without  any  depression  into  which 


Fig.  57. 


Column®  Carnas  Recti  and  Sinuses  of  Morgagni. 


a probe  can  be  passed.  When  there  is  a pouch  or  cavity,  it  is  as  apt 
to  run  upward  under  the  mucous  membrane  as  downward,  and  small 
pits  or  depressions  may  often  be  found  scattered  irregularly  in  the 
anal  mucous  membrane.  But,  like  most  successful  pieces  of  quackery, 
there  is  an  element  of  truth  in  the  midst  of  all  the  deceit,  and  so  in 
this  case  there  is  no  doubt  that  ulceration  of  one  of  the  sinuses  of 
Morgagni  may  in  rare  instances  cause  much  pain  about  the  anus,  the 
real  cause  of  which  may  easily  be  overlooked. 

Passing  upward  from  the  anus,  the  chief  point  to  be  noticed  regarding 
the  mucous  membrane  is  its  great  amplitude,  which  even  when  the  gut 
is  distended  by  a large  speculum  prevents  it  from  being  drawn  smooth 
for  examination.  When  the  finger  is  passed  into  the  normal  bowel 
the  folds  of  mucous  membrane  can  be  distinctly  felt  projecting  into  its 
lumen,  and  obstructing  its  passage.  Attempts  have  been  made  by  care- 
ful study  to  give  these  folds,  which  are  generally  transverse,  a constant 
position,  and  even  to  give  them  separate  names.  In  spite  of  the  careful 
and  elaborate  work  of  Otis  of  Boston  on  this  special  point,  I have 
not  yet  come  to  admit  their  anatomical  constancy  or  regularity,  and 
can  go  no  further  than  Kohlrausch,  who  describes  and  figures  one 
fairly  constant  fold,  which  he  names  the  plica  transvcrsalis  recti,  pro- 
jecting well  into  the  lumen  of  the  gut  from  the  right  side,  forming 
rather  more  than  a semicircle,  and  involving  more  of  the  anterior  than 
the  posterior  wall.  This  duplicature  of  mucous  membrane,  strengthened 
sometimes  at  its  base  by  an  agglomeration  ot  the  circular  involuntary 
muscular  fibres  of  the  gut,  is  all  that  there  is  to  the  popular  and  uncer- 
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tain  so-called  “third  sphincter”  of  the  rectum — the  unlocated  muscle 
which  has  been  unnecessarily  called  into  existence  to  prevent  the  pas- 
sage of  faeces  from  the  sigmoid  flexure  into  the  rectum.  As  a matter 
of  fact,  the  circular  muscular  fibres  are  gathered  into  groups  at  various 
points  of  the  upper  part  of  the  rectum,  and  the  mucous  membrane 
is  also  folded  upon  itself  transversely  ; but  there  is  no  constancy  in 
the  position  either  of  the  folds  or  of  the  strengthened  muscular  bands, 
nor  do  they  seem  to  have  any  constant  relation  to  one  another.  It 
is  necessary  to  call  attention  to  these  folds  to  explain  the  difficulty 
often  met  in  attempting  to  explore  the  rectum  with  the  bougie,  and 
the  mistaken  diagnosis  of  stricture  high  up  often  resulting  there- 
from. 

With  regard  to  the  two  real  sphincter  muscles,  the  external  and 
internal,  there  are  many  points  of  surgical  and  physiological  interest. 
The  external  is  a voluntary  muscle ; the  internal,  located  just  above 
and  partly  within  its  grasp,  is  composed  of  involuntary  fibres.  The 
external  is  a broad  but  thin  layer,  elliptical  in  shape,  spread  out  under 
the  skin  for  about  an  inch  on  each  side  of  the  anus,  but  only  reaching 
about  three-fourths  of  an  inch  up  the  canal  • while  the  internal  is  onlv 
2 lines  in  thickness,  but  reaches  up  the  canal  half  an  inch.  Both  mus- 
cles vary  much  in  their  development. 

These  muscles  are  of  the  greatest  possible  surgical  importance  in  all 
operations  about  the  rectum,  and  no  fibre  of  them  should  ever  be  cut 
unnecessarily.  After  forcible  stretching  they  generally  regain  their 
tonicity  in  a few  days.  Only  once  have  I seen  anything  approaching 
permanent  incontinence  follow  this  procedure,  and  in  that  case  the 
stretching  was  unduly  severe ; and  as  time  passed  on  they  gradually 
recovered  in  a great  measure  their  tone  under  proper  treatment.  In 
most  cases  it  is  safe  to  divide  them  both  by  a single  incision,  preferably 
m the  median  line,  and  they  will  regain  their  function  after  the  incision 
heals,  as  is  so  often  the  case  in  fistula.  A double  division  of  both  mus- 
cles should  never  be  done  unless  in  grave  disease,  when  subsequent  incon- 
tinence to  a greater  or  lesser  degree  may  be  predicted,  especially  in 
women.  The  muscles  should  never  be  divided  by  a slanting  inci- 
sion when  one  directly  across  the  fibres  can  be  made  to  answer  the 
purpose. 


Although  incontinence  of  fieces  from  incision  and  faulty  union  of 
the  sphincters  is  a most  serious  condition,  and  one  which  would  often 
be  made  public  in  suits  for  malpractice  were  it  not  for  the  delicacy  of 
the  sufferers,  my  own  observation  has  tended  greatly  to  surprise  me  bv 
proving  how  very  comfortable  many  people  are  who  have  absolutelv 
no  sphinteric  control.  To  understand  this,  the  function  of  the  sphinc- 
ters must  be  studied,  and  the  first  notion  to  be  abandoned  is  the  popu- 
lar one  that  but  for  their  action  there  would  be  a constant  escape  of 
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fiscal  matter.  This,  except  in  cases  of  diarrhoea,  is  by  no  means  the 
case.  The  function  of  defecation  is  a complicated  one,  made  up  of 
several  physiological  factors,  and  the  spliincteric  control  is  but  one  ele- 
ment in  the  whole — an  element  which  frequently  is  absent  without  the 
knowledge  of  the  individual.  In  the  normal  act  of  defecation  the 
sphincter  plays  a very  minor  part.  The  solid  fiecal  mass  is  accumu- 
lated in  the  sigmoid  flexure  till  the  daily  time  for  defecation  comes. 
It  does  not  press  upon  the  sphincters,  nor  is  it  ready  to  escape  at  any 
moment  when  the  voluntary  contraction  of  the  guardian  muscle  is 
relaxed.  On  the  contrary,  the  first  step  in  the  composite  act  of  defeca- 
tion is  an  entirely  involuntary  increase  in  the  peristaltic  action  of  the 
sigmoid  flexure  and  upper  rectum,  taking  place  at  a certain  hour  every 
day,  due  perhaps  to  the  pressure  of  an  increased  amount  of  fieces,  but 
in  great  measure  to  what  may,  for  lack  of  a better  term,  be  called 
habit,  and  often  seemingly  dependent  upon  a certain  routine— the 
morning  meal,  the  hot  drink,  or  the  morning  cigar.  Following  the 
involuntary  increase  in  peristalsis,  which  causes  the  desire  for  defeca- 
tion, comes  the  voluntary  act  composed  of  two  factors— the  first  an 
active  contraction  of  the  abdominal  muscles,  and  the  second  a voluntary 
relaxation  of  the  sphincter,  which  is  habitually  in  a state  of  tonic  con- 
traction. Should  the  sphincter  be  incapable  of  this  tonic  contraction, 
there  would  be  no  noticeable  change  in  the  sequence  of  events  as  far  as 
the  individual’s  knowledge  extended,  and  the  act  would  take  place  as 
it  normally  does.  I have  seen  many  men  utterly  without  the  power 
of  contracting  the  sphincter  muscle  who  went  through  the  act  of  defe- 
cation every  day,  and  told  me  they  had  perfect  control  when  in  reality 
they  had  none.  The  most  marked  case  I ever  have  seen  was  one  in 
which  by  extensive  cicatrization  after  operation  the  lower  three  inches 
of  the  gut  was  converted  into  an  open  cicatricial  canal,  readily  admit- 
ting at  all  times  two  fingers,  over  which  the  patient  had  absolutely  no- 
muscular  control ; and  yet  he  did  not  know  that  he  was  incapable  of 
performing  any  part  of  the  act  of  defecation,  for  all  of  it,  except  the 
voluntary  relaxation  of  the  sphincter,  was  performed,  as  it  had  always 
been,  once  a day  immediately  after  breakfast. 

The  function  of  the  sphincter  which  is  of  greatest  importance  is  the 
opposite  of  the  one  we  have  been  considering.  It  is  the  voluntary  con- 
traction instead  of  the  voluntary  relaxation  of  the  muscle,  the  loss  of 
which  causes  the  suffering  when  the  muscle  is  wounded  ; and  should  an 
individual  like  the  one  just  referred  to  attempt  to  postpone  or  delay  the 
act  of  defecation  he  would  instantly  realize  his  incompetence.  In  cases 
of  diarrhoea  the  act  must  often  be  delayed  ; the  power  to  do  this  by 
voluntary  spliincteric  contraction  is  lost  and  hence  the  suffering.  To 
the  man  or  woman  who  never  has  diarrhoea  the  sphincter  is  of  little 
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importance ; to  one  suffering  from  intestinal  catarrh  life  may  become 
an  almost  intolerable  burden. 

It  is  well  to  bear  this  action  of  the  muscle  in  mind  in  reading  the 
reports  of  extirpation  of  the  rectum  and  other  grave  operations,  in 
which  the  statement  is  made,  as  it  often  is,  that  the  patient  has  good 
sphincteric  control  except  when  the  passages  are  loose.  The  patient 
who  has  “good  sphincteric  control  except  in  case  of  diarrhoea”  has 
very  little  if  any  control. 

The  external  sphincter  is  supplied  by  the  fourth  anterior  sacral  nerve, 
as  are  also  the  levator  ani,  the  coccygeus,  the  redtum,  and  the  bladder. 
In  doing  high  amputations  of  the  rectum  it  is  well,  therefore,  to  avoid 
as  far  as  possible  the  fourth  anterior  sacral  foramen,  through  which 
this  branch  of  the  sacral  plexus  emerges.  Bardenheuer’s  transverse 
section  of  the  sacrum  is  made,  however,  at  the  level  of  the  third  sacral 
vertebra,  and  the  fourth  nerve  sacrificed  when  necessary  to  remove 
extensive  cancerous  deposit.  Paralysis  of  the  bladder  has  been  known 
to  follow  this  high  incision. 


Examination  and  Diagnosis. 

The  first  step  in  the  diagnosis  of  any  disease  of  the  rectum  is  to 
obtain  a clear  history  of  the  case.  The  patient  may  be  able  to  give 
this  intelligently,  or  it  may  have  to  be  arrived  at  by  careful  questioning, 
but  in  one  way  or  the  other  the  surgeon  must  find  an  answer  to  the 
following  questions  : How  long  has  the  trouble  existed  ? Is  there  any 
pain,  and  if  so  what  is  its  character  ? Is  there  any  protrusion  of  the 
bowel  at  stool  ? Are  the  bowels  regular,  or  is  there  an  escape  of  blood, 
pus,  or  mucus  ? Has  there  been  any  emaciation  ? When  this  infor- 
mation is  obtained,  more  than  half  of  the  work  is  done,  and  sometimes 
the  examination  to  follow  may  be  almost  a matter  of  form. 

And  yet  the  examination  is  never  to  be  omitted,  for  it  is  simply 
wonderful  how  an  intelligent  patient  may  lead  his  physician  astray  by 
a verbal  description  of  his  symptoms.  Patients  will  tell  you  they  only 
have  one  passage  a day,  when  they  have  been  going  to  the  closet  ten  or 
a dozen  times  every  day  for  months,  the  passages  of  blood  and  slime 
not  being  counted,  but  only  the  solid  faecal  matter.  In  fact,  I have 
been  deceived  so  often  by  the  answers  to  this  seemingly  plain  question 
that  I have  come  to  change  the  phraseology,  and  the  question  now  is 
generally  not  how  many  passages  do  you  have  a day  ? but,  how  many 
times  do  you  go  to  the  closet  in  twenty- four  hours? 

The  best  position  for  examination  in  either  sex  is  on  the  left  side, 
with  the  knees  flexed  on  the  abdomen  and  the  buttocks  raised  by  a 
tilted  examining-table  or  chair.  In  my  own  work  I use  a plain  four- 
legged table  which  can  be  elevated  at  the  foot.  The  only  instrument 
Vol.  II. — 66 
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necessary  for  an  ordinary  examination  is  the  index  finger.  By  it,  after 
the  necessary  skill  has  been  acquired,  the  examiner  can  detect  piles, 
fissure,  fistula,  abscess,  and  cancer;  can  diagnosticate  between  the  dif- 
ferent varieties  of  ulceration  ; and  can  tell  the  nature  of  a stricture 
far  better  than  by  sight. 

The  speculum  is  important,  but  is  seldom  used  for  diagnosis.  Its 
greatest  use  is  as  an  aid  to  treatment — to  facilitate  the  making  of  appli- 
cations to  diseased  surfaces.  In  an  obscure  case,  where  pain  is  com- 
plained of  and  digital  examination  is  negative,  the  speculum  should 
be  used  while  the  patient  is  under  ether,  and  a careful  search  made 
over  the  lower  three  or  four  inches  of  the  bowels.  The  best  instru- 
ment for  this  purpose  is  the  one  shown  in  the  cut.  It  is  the  rectal 
speculum  of  the  late  Marion  Sims,  only  the  blades  are  made  fully  an 
inch  longer  than  in  his.  With  this  instrument  and  anaesthesia  the 


Fig.  58. 


Sims’s  Speculum. 


rectum  can  be  carefully  examined  for  the  lower  four  inches,  but 
to  attempt  to  do  so  without  ether  will  only  be  to  inflict  useless  pain. 

Another  useful  speculum  is  figured  below.  In  it  advantage  is 
taken  of  the  reflected  image  on  the  mirror  (A),  and  an  ulcerated 


Fig.  59. 


Aloe  Speculum. 

surface  can  be  reached  for  treatment  through  the  large  fenestrum. 
This  instrument  is  made  in  three  sizes. 

Still  another  which  answers  a- very  good  purpose  is  one  which  I 
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Fig.  60. 


Author’s  Speculum. 


believe  is  sold  under  my  name,  but  for  which  I claim  no  originality. 
It  is  simply  the  old  duck- 
bill vaginal  speculum,  with 
one  blade  fenestrated  to  the 
greatest  limit  possible.  It 
is  easy  to  introduce,  gives 
as  little  pain  as  any,  and 
does  not  put  the  parts  so 
much  upon  the  stretch  as 
to  distort  the  natural  ap- 
pearance, which  I find  a 
matter  of  considerable  im- 
portance in  some  cases.  A 
superficial  loss  of  tissue,  for 
example,  in  the  mucous 
membrane  looks  very  differ- 
ently when  seen  through  a 
speculum  which  stretches  the  surface  to  the  point  of  Assuring  than  through 
one  which  allows  it  to  fall  evenly  and  naturallv  between  its  blades. 

One  other  variety  which  must  not  be  omitted  is  the  well-known 
Sims’s  vaginal  speculum,  with  the  groove  for  the  sphincter  as  sug- 
gested by  Van  Buren. 

M ith  these  instruments  the  surgeon’s  armament  is  as  complete  as  it 
would  be  with  more ; and  the  older  he  grows  in  rectal  surgery  the  less 
use  will  he  have  for  any  of  them. 

There  is  one  other  instrument  useful  in  diagnosis  when  skilfully 
used,  but  liable  in  unskilled  hands  to  lead  to  error,  and  even  to  irre- 
parable harm  the  bougie.  Of  this  but  one  variety  should  be  sold  for 
exploration,  or  indeed,  in  the  vast  majority  of  cases,  for  any  other 
purpose,  and  that  is  the  flexible,  red-rubber,  perforated  one  known  as 
Wales’s.  This  comes  in  all  sizes  up  to  No.  12,  which  measures  one 
inch  and  three-sixteenths  in  diameter.  For  ordinary  exploration  No. 

7 or  8 will  be  found  best  adapted.  There  is  no  way  to  describe 
how  to  explore  the  upper  rectum  with  this  instrument.  Even  in 
the  best  of  hands  it  may  give  valuable  information  or  may  lead  to 
error.  It  should  be  used  only  after  the  gut  has  been  thoroughly 
emptied  by  an  enema,  and  should  then  be  well  oiled  and  passed 
gently  upward  till  it  stops,  as  it  almost  always  will,  at  the  prom- 
ontory of  the  sacrum  or  in  the  sulcus  formed  by  a fold  of 
mucous  membrane.  It  should  be  passed  with  the  patient  on  the  left 
side,  to  avoid  the  large  fold  of  mucous  membrane  generally  to  be 
ound  on  the  right  wall.  When  it  has  been  stopped  at  this  point  a 
avidson’s  syringe  should  be  attached  to  it  and  about  four  ounces  of 
warm  water  thrown  through  it  into  the  bowel.  This  distends  the  o>ut 
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draws  the  folds  out  of  the  way,  helps  the  instrument  also  past  the 
promontory,  and  if  no  pathological  obstruction  is  present  allows  it  to 
be  passed  its  full  length — about  twelve  inches.  But  when  this  has  been 
done,  if  there  are  symptoms  of  ulceration  of  the  rectum  or  sigmoid 
flexure,  the  examiner  may  well  be  guarded  in  diagnosis  and  prognosis. 
The  bougie  has  passed,  it  is  true,  but  there  may  be  fatal  disease  none 
the  less.  Positive  evidence  is  here  much  more  valuable  than  negative. 
If  after  proper  trials  I failed  in  my  own  practice  to  pass  a medium- 
sized bougie  on  successive  attempts,  I should  be  willing  to  diagnosti- 
cate a stricture  in  the  upper  rectum ; but  it  would  not  be  safe  to  say 
there  was  no  stricture  and  no  extensive  disease  because  the  bougie  had 
passed  did  the  symptoms  point  to  such  disease. 

Too  much  caution  cannot  be  exercised  in  the  employment  of  this 
means  of  diagnosis.  With  a heavy  hand  even  a flexible  bougie  is  a 
dangerous  instrument  to  use  in  an  ulcerated  and  thinned  rectum. 

In  cases  of  doubtful  disease  above  the  limit  of  touch  and  vision 
there  is  still  one  method  of  examination  better  than  all  others.  This 
consists  in  bimanual  examination  under  ether,  with  one  hand  wholly 
or  partly  introduced  in  the  rectum.  With  a small  hand  the  whole 
rectum  can  thus  be  explored,  and  with  deep  pressure  upon  the  abdomen 
the  two  hands  can  be  brought  near  enough  together  to  detect  any 
decided  thickening  of  the  wall  of  the  gut.  To  accomplish  this  it  is 
not  necessary,  as  a rule,  to  introduce  through  the  anus  more  than  the 
extended  fingers  and  palm  of  the  hand,  and  this  procedure  is  attended 
by  no  great  danger.  It  is  different  with  the  attempt  to  pass  the  whole 
hand  and  forearm  into  the  sigmoid  flexure,  as  has  been  done,  for  in 
this  the  danger  of  rupturing  the  bowel  is  imminent. 

It  will  thus  be  seen  that  the  whole  question  of  diagnosis  resolves 
itself  into  drawing  correct  inferences  from  the  patient’s  history,  and 
into  recognizing  what  can  be  detected  by  the  sense  of  touch — touch  first 
with  the  index  finger,  next  with  the  bougie,  and  finally  with  bimanual 
examination;  and  the  greatest  of  all  aids  is  anaesthesia.  The  rest 
must  be  learned  by  practice  and  experience.  There  is  something 
characteristic  in  the  feel  of  each  disease  which  can  never  be  described, 
but  must  be  experienced.  Rarely  will  the  skilful  examiner  mistake 
cancerous  deposit  for  dysenteric  stricture,  or  tubercular  for  simple 
ulceration.  About  the  most  difficult  of  all  affections  for  the  beginner 
to  recognize  by  the  finger  alone  is  haemorrhoids. 

For  any  delicacy  of  examination  in  an  obscure  case  it  is  evident  that 
the  rectum  must  be  absolutely  empty  and  clean.  For  this  reason  a 
closet  should  always  connect  with  the  examination-room,  not  that  an 
enema  must  be  given  to  every  case  by  any  means,  but  in  doubtful 
cases  or  those  in  which  it  is  intended  to  use  the  bougie  it  is  indispen- 
sable. Small  particles  of  solid  faeces  held  in  the  folds  of  the  mucous 
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membrane  may  easily  be  mistaken  for  polypoid  growths  or  for  the 
roughened  surface  of  an  ulcer,  and  a patient  can  extrude  his  own  piles, 
prolapsus,  or  polypus  much  more  easily  when  sitting  on  the  closet  than 
when  lying  on  the  examiner’s  table. 

Congenital  Malformations. 

Although  no  practitioner  sees  many  cases  of  congenital  malfor- 
mation, the  condition  is  not  so  uncommon  but  that  any  one  may  be 
called  upon  to  treat  it  at  any  time,  and  very  possibly  when  far  removed 
from  the  opportunities  for  consultation.  As  far  as  my  own  experience 
goes,  I am  ready  to  believe  that  a majority  of  these  cases  occur  in  the 
lower  walks  of  life,  and,  either  from  lack  of  diagnosis  or  from  an  igno- 
rant dread  of  surgery  on  the  part  of  the  parents,  are  allowed  to  die 
unrelieved.  Twice  during  the  past  year’s  hospital  practice  parents 
have  resisted  all  my  persuasion  to  allow  me  even  to  incise  an  occluding 
membrane  when  the  little  sufferers  were  in  the  midst  of  severe  intes- 
tinal obstruction. 

To  understand  properly  the  varieties  of  this  condition  it  must  be 
remembered  that  the  rectum  and  anus  are  developed  from  different 
layers  of  the  blastodermic  membrane — the  former  from  the  internal 
and  middle  layers,  the  latter  from  the  external.  The  primitive  intes- 
tine terminates  at  first  in  a cul-de-sac  common  to  it  and  the  urachus. 
About  the  eighth  week  a partition  is  formed  dividing  this  cavity  into 
the  rectum  and  the  uro-genital  canal,  the  partition  being  the  perineum. 
At  the  same  time  a depression  is  being  formed  in  the  skin  at  the  site 
of  the  anus,  which,  gradually  extending  upward,  unites  with  the  blind 
rectal  pouch  about  the  end  of  the  fourth  week.  All  of  the  malforma- 
tions found  at  birth  are  due  either  to  a failure  to  form  a suitable 
depression  in  the  external  blastodermic  membrane  for  the  anus,  to  a 
failure  of  the  rectal  cul-de-sac  to  descend  low  enough  to  meet  the 
depression  thus  formed,  or  to  a failure  to  form  a perfect  perineum  and 
septum  between  the  rectum  and  the  uro-genital  canal. 

The  varieties  of  malformations  may  be  arranged  into  various 
groups.  The  simplest  of  all  is  a mere  narrowing  of  the  rectum 
or  anus  at  some  point  without  complete  occlusion — a congenital 
stricture  of  greater  or  less  calibre.  This  narrowing  may  be  very 
slight,  or  may  reach  a degree  which  hardly  admits  the  passage  of 
meconium.  In  the  former  class  of  cases  the  condition  may  never 
cause  any  symptoms,  and  is  very  likely  to  go  undetected  till  the 
patient  reaches  adult  life.  It  is  a curious  fact  that  many  of  these 
cases  go  to  adult  age  without  complaining  of  anything  but  chronic 
constipation,  and  yet  after  a certain  time  of  life  begin  to  show  all  the 
symptoms  of  stricture  with  ulceration.  This  clinical  fact  has  been 
explained  on  the  ground  that  in  infancy  and  youth  the  tissues  have  no 


1046 


DISEASES  OF  THE  RECTUM  AND  ANUS. 


tendency  to  contraction  or  induration,  but,  on  the  contrary,  are  supple 
and  elastic,  and  the  function  of  defecation  is  carried  on  without  great 
difficulty  in  spite  of  the  obstacle;  while  at  a later  period  the  trouble 
becomes  more  marked,  there  is  increasing  obstruction,  the  embryonic 
tissue  begins  to  degenerate,  and  ulceration  is  added  to  the  obstruction. 

In  treatment  this  embryonic  tissue  will  be  found  very  rebellious 
and  unyielding  to  anything  but  the  knife.  Dilatation  may  accomplish 
good,  but  complete  division  and  subsequent  dilatation  will  do  much 
more. 

This  form  of  disease  must  not  be  confounded  with  the  one  now  to 
be  described,  in  which  either  rectum  or  anus  is  occluded  by  a mere 
membranous  diaphragm  drawn  across  it  like  the  hymen,  and  being 
completely  impervious  or  having  perhaps  several  openings.  The 
membrane  may  be  of  greater  or  less  firmness,  and  may  be  composed 
either  of  skin  or  of  mucous  membrane.  It  may  be  thin  enough  to 
bulge  with  meconium  when  the  child  strains,  or  even  to  rupture  spon- 
taneously. This  is  the  simplest  of  all  the  varieties  to  treat,  yielding 
readily,  as  an  imperforate  hymen  would  do,  to  a crucial  incision ; but, 
unfortunately,  it  is  also  one  of  the  rarest  forms  of  the  disease. 

We  come  now,  naturally,  to  the  more  serious  forms  of  these  affec- 
tions— conditions  which  may  confront  the  practitioner  at  any  moment, 
and  which  require  a considerable  degree  of  surgical  knowledge  for  their 
proper  treatment. 

The  third  class  of  malformations  includes  all  those  cases  in  which 
there  is  an  entire  absence  of  the  natural  anus  and  the  rectum  ends  as  a 
cul-de-sac  at  a greater  or  less  distance  from  the  skin.  Some  of  these  cases 
are  marked  by  a slight  dimple  at  the  point  where  the  anus  should  be  ; in 
others  the  perineal  raphe  extends  directly  over  the  spot.  The  presence 
of  a dimple  is  not  to  be  considered  as  an  indication  that  the  cul-de-sac 
is  any  nearer  the  surface  than  it  would  be  were  the  raphe  well  marked. 
The  external  sphincter  is  also  sometimes  well  developed,  and  at  other 
times  entirely  wanting.  A distinct  fibrous  cord  may  be  present  lead- 
ing from  the  cul-de-sac  to  the  skin,  or  the  rectal  pouch  may  hang 
free  in  the  pelvis  or  be  attached  to  some  adjacent  part. 

The  fourth  variety  includes  the  cases  in  which  the  rectum  ends  as 
above,  but  where  the  anus  is  normal.  In  these  cases  the  septum  is 
composed  of  fibrous  tissue  lined  both  above  and  below  by  mucous 
membrane,  and  it  is  not,  as  in  the  second  variety,  merely  a membranous 
partition,  though  it  may  be  perforated  and  allow  of  a slight  dribbling 
of  meconium. 

In  another  variety  the  anus  is  absent  and  the  rectum  ends  by  a 
fistulous  opening  somewhere  in  the  perineum  or  sacral  region,  and  in 
still  another  variety  the  anus  is  also  absent  and  the  rectum  terminates 
in  the  urinary  or  genital  tract.  Forty  per  cent,  of  all  cases  will  be 
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found  to  come  under  this  latter  class,  and  the  variety  in  which  the 
rectum  ends  in  the  vagina  is  the  most  common.  In  females  the  opening 

Fig.  61. 


Rectum  ending  in  a Blind  Pouch,  anus  normal. 

is  very  rarely  into  the  bladder,  while  in  males  it  is  more  often  into  the 
bladder  than  into  the  urethra.  In  males,  when  the  communication  is  ure- 

Fig.  62. 


Same  as  last,  with  Absence  of  Anus. 


thral,  the  meconium  will  at  times  dribble  away  from  the  meatus  inde- 
pendently of  the  act  of  urination,  and,  though  the  first  flow  of  urine 
may  be  mixed  with  meconium,  the  remainder  will  be  clear.  When  the 
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communication  is  with  the  bladder,  the  whole  of  the  urine  will  be  thick 
and  greenish,  and  the  condition  is  much  more  serious.  Children  with 

Fig.  63. 


Rectum  ending  in  Fistulous  Track. 


a vesical  opening  are,  as  a rule,  quickly  exhausted  by  the  resulting  cys- 
titis, but  with  an  urethral  opening  the  patient  may  reach  adult  age. 

In  the  diagnosis  of  the  third  and  fourth  varieties  it  is  naturally  of 
the  utmost  importance  to  determine  the  position  of  the  rectal  pouch  and 


Fig.  64. 


Rectum  ending  in  Bladder. 


its  distance  from  the  surface  of  the  perineum.  In  some  cases  a bulging 
and  fluctuation  on  coughing  or  crying  will  indicate  that  the  cul-de-sac 
is  only  a short  distance  from  the  skin  or  from  the  bottom  of  the  anal 
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depression ; but  these  cases  are  rare,  and  any  attempt  to  cause  bulg- 
ing by  the  administration  of‘  a laxative  is  unjustifiable. 

In  a general  way  it  may  be  said  that  if  the  pelvis  is  normal  in  its 
measurements  and  the  external  genitals  show  no  malformation  or  lack 
of  development,  there  is  a probability  that  the  defect  in  the  rectum  is 
not  of  the  most  serious  kind,  and  the  pouch  is  pretty  near  the  surface. 
Nearness  of  the  tuberosities,  on  the  other  hand,  is  a sign  that  the  cul- 
de-sac  is  high  up ; and  vaginal  exploration  may  be  of  great  assistance, 
for  if  the  vagina  or  bladder  take  the  place  in  the  hollow  of  the  sacrum 
which  should  be  filled  by  the  rectum,  the  indication  is  plain. 

In  the  treatment  of  these  cases  we  must  be  guided  by  the  accumu- 
lated experience  of  many  men  rather  than  by  individual  opinion.  Col- 
lected and  analyzed,  the  cases  give  results  from  which  clear  general  rules 
of  practice  may  be  deduced. 

In  the  first  variety  the  treatment  has  been  indicated.  In  the  class 
of  thin  membranous  septa  life  may  be  prolonged  and  the  child  may  be 
cured  by  nicking  and  subsequent  dilatation.  Difficulty  may  be  expe- 
rienced in  deciding  when  this  plan  is  applicable  to  the  fourth  class ; but 
when  the  septum  is  firm  and  unyielding,  even  though  meconium  may 
dribble  through  it,  treatment  by  nicking  and  dilatation  will  only  give 
temporary  relief,  and  the  calibre  thus  gained  cannot  be  maintained  by 
the  use  of  bougies. 

In  the  fourth  variety  an  exploratory  operation  should  always  be 
undertaken  to  try  and  reach  the  cul-de-sac,  and  failure  to  accomplish 
this  should  be  followed  immediately  by  left  inguinal  colotomy.  If 
the  rectal  cul-de-sac  be  reached,  it  must  be  drawn  down  and  attached 
to  the  skin  of  the  anus,  so  that  the  incision  through  the  perineum 
may  be  furnished  with  a mucous  lining,  otherwise  it  will  imme- 
diately contract  into  a mere  fsecal  fistula,  which  will  eventually  cause 
the  death  of  the  little  patient,  and  which  can  never  be  kept  open  by 
bougies. 

In  this  operation  the  cutaneous  incision  should  reach  from  the  scro- 
tum to  the  tip  of  the  coccyx,  and  should  be  carried  upward  and  back- 
ward in  the  direction  of  the  hollow  of  the  sacrum.  With  a sound  in 
the  male  urethra  or  female  vagina,  and  frequent  use  of  the  finger  in  the 
incision  and  deep  pressure  on  the  abdomen  to  detect  fluctuation,  the 
incision  may  be  deepened  stroke  by  stroke  until  it  has  extended  an  inch 
or  an  inch  and  a half,  when,  if  the  pouch  be  not  reached,  it  should  be 
abandoned.  The  use  of  a trocar  through  the  incision  is  evidcntlv 
unsurgical.  Even  when  successful  in  finding  the  pouch,  the  puncture 
does  no  good,  and  the  bladder,  uterus,  or  peritoneum  are  much  more 
liable  to  be  punctured  than  the  cul-de-sac.  Again,  the  cul-de-sac  often 
hangs  loose  in  the  pelvis  and  is  covered  by  peritoneum,  so  that  its 
puncture  in  this  way  is  merely  the  cause  of  fecal  extravasation  into  the 
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peritoneal  cavity  and  death.  In  Cripps’s  table  there  are  14  deaths  in 
17  punctures  with  the  trocar. 

In  cases  where  the  cul-de-sac  has  been  reached  by  the  perineal  incis- 
ion it  may  not  be  possible  to  draw  the  end  of  the  gut  down  and 
attach  it  to  the  skin  at  the  site  of  the  normal  anus.  In  such  the  coccyx 
should  be  excised  to  allow  room,  and  the  anus  established  at  that 
point. 

In  the  cases  in  which  the  gut  terminates  by  a fistulous  opening  in 
the  perineum  or  in  the  urethra,  an  attempt  should  be  made  by  free 
incision  to  find  the  cul-de-sac  and  bring  it  to  the  surface,  either  in  the 
perineal  or  sacral  region,  as  in  the  last  class  of  cases,  and  failure  to  do 
this  should  be  followed  by  colotomy.  In  the  variety  of  recto-vesical 
fistula  colotomy  should  be  done  without  previous  perineal  search.  In 
the  cases  of  urethral  fistula  the  surgeon  may  delay  operation  for  a time 
if  there  be  no  signs  of  intestinal  obstruction  or  if  the  malformation  be 
not  exhausting  the  little  patient  by  irritation.  Some  of  these  cases 


seem  to  suffer  little  from  the  condition,  and  every  week  that  can  be 
gained  renders  the  pelvis  larger  and  the  operation  proportionally 
easier ; but  the  watch  kept  on  the  patient’s  condition  must  be  very 
close. 

In  the  cases  of  recto-vaginal  fistula  the  problem  is  easier,  because 
the  opening  is  generally  large  enough  to  prevent  intestinal  obstruction 


Fig.  65. 


Eizzoli’s  Operation. 
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or  can  be  made  so  by  gentle  digital  dilatation,  and  operation  can  be 
postponed  till  the  pelvis  has  had  time  to  develop.  The  operation  of 
Ivizzoli  should  then  be  performed. 

With  the  patient  in  the  lithotomy  position  a sharply-curved  vesical 
sound  is  passed  into  the  rectum  through  the  vaginal  orifice.  An  incis- 
ion is  then  made  in  the  median  line,  reaching  from  the  margin  of  the 
anal  orifice  in  the  vagina  to  the  tip  of  the  coccyx,  and  carried  deeply 
enough  to  reach  the  surface  of  the  rectum,  but  not  deeply  enough  to 
cut  into  it.  The  dissection  of  the  rectum  must  be  continued  cautiously 
till  it  is  completely  freed  from  its  attachments,  and  the  incision  must 
be  carried  around  the  vaginal  anus  with  its  sphincteric  fibres  till  it  can 
be  transplanted  without  much  traction  into  the  posterior  angle  of  the 
cutaneous  incision,  as  near  as  possible  to  the  coccyx.  The  separation 
of  the  rectum  on  its  anterior  surface  should  be  complete.  The  margin 
of  the  anus  is  next  to  be  stitched  to  the  cutaneous  surface ; the  sides  of 
the  vagina  are  then  approximated;  and  lastly,  the  perineum  is  repaired. 

Proctitis  and  Periproctitis. 

Simple  proctitis  may  be  either  traumatic  or  catarrhal. 

Traumatic  proctitis  may  be  due  to  any  sort  of  violence,  and  perhaps 
that  arising  from  the  too  frequent  or  rough  use  of  the  syringe  is  the 
most  common.  Foreign  bodies  are  sometimes  introduced  into  the  rec- 
tum in  gratification  of  erotic  desires,  and  set  up  severe  inflammation. 
There  is  a school  of  quackery  in  our  country  which  rests  mainly  on  the 
use  of  a hard-rubber  syringe  for  the  patient’s  self-treatment.  The  noz- 
zle is  long,  and  bent  at  a right  angle  to  the  cylinder,  and  the  brain  of 
the  quack  is  exercised  in  telling  the  patient  just  where  on  the  posterior 
wall  of  the  rectum  his  “ulcer”  is  situated,  and  in  putting  an  umbrella 
ring  round  the  long  nozzle  of  the  syringe,  so  that  it  may  reach  just  to 
the  proper  point  and  stop.  The  patient  then  throws  a forcible  stream 
of  medicated  fluid  or  hot  water  against  exactly  the  same  point  in  the 
rectum  daily  till  the  ulcer  which  he  is  supposed  to  be  curing  is  no 
longer  a delusion,  but  an  actuality. 

The  worst  case  of  traumatic  proctitis  I have  ever  seen  is  now  under 
my  care,  and  has  been  for  some  months.  It  arose  from  the  injudicious 
use  of  topical  applications  to  a supposed  stricture  of  the  rectum  through 
a speculum.  The  applications  were  made  four  times  a day,  and  the 
patient  tells  me  they  were  composed  of  some  acid.  At  all  events,  the 
proctitis  ended  in  an  ulcer  three  inches  long  by  one  and  a half  wide, 
which  resisted  all  treatment  for  many  months,  but  finally  yielded  to 
prolonged  rest  and  diet. 

Catarrhal  proctitis  may  be  acute  or  chronic.  The  acute  form  is 
more  often  due  to  the  retention  of  hard  scybalous  masses  than  any- 
thing else.  Another  frequent  cause  is  too  active  purgation  often 
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repeated.  Servants  who  live  upon  liver  pills  or  some  other  patented 
cathartic  suffer  from  this,  as  do  also  children  with  pin-worms.  Chronic 
proctitis,  generally  circumscribed,  is  not  an  uncommon  result  of  the 
pressure  of  a heavy  or  misplaced  uterus  upon  the  gut,  and  is  almost 
always  associated  with  benign  polypus.  It  would  seem  as  though  the 
new  growth  acted  as  a foreign  body  and  produced  inflammation  in  the 
surrounding  mucous  membrane  merely  by  mechanical  irritation.  These 
cases  aie  often  \eiy  seveie,  and  are  always  incurable  tdl  the  polypus 
has  been  removed. 

Esmarch  and  Bushe  both  give  the  gouty  diathesis  as  a cause  of 
chronic  proctitis,  and  treat  it  by  the  usual  remedies  for  the  condition. 
In  almost  all  cases  of  prolapsus,  haemorrhoids,  or  benign  growths  of 
the  rectum  a certain  amount  of  chronic  proctitis  will  be  found  asso- 
ciated. 

Besides  these  causes  of  acute  or  chronic  proctitis,  there  are  certain 
specific  poisons  which  will  produce  the  disease.  These  are  gonorrhoea, 
dysentery,  and  diphtheria.  Gonorrhoea  and  dysentery  will  be  more 
particularly  referred  to  under  Ulceration  and  Stricture.  Diphtheritic 
proctitis  is  a local  manifestation  of  the  general  poisoning,  exactly  anal- 
ogous to  the  inflammation  of  the  air-passages  and  attended  by  the 
production  of  the  same  exudate — in  males  in  the  rectum,  in  females 
generally  also  in  the  vagina. 

In  the  acute  variety  of  catarrhal  proctitis  the  inflammation  does 
not  extend  deeper  than  the  mucous  membrane,  which  is  congested  and 
hypenemic.  In  the  chronic  the  inflammation  involves  the  submucous 
and  muscular  layers.  The  acute  variety  generally  ends  in  resolution  in 
a week  or  a fortnight  when  the  cause  can  be  removed,  but  it  may  go 
on  to  actual  destruction  of  tissue  and  death  of  the  parts.  The  chronic 
results  in  infiltration  and  thickening  of  the  wall  of  the  gut,  which 
may  end  in  superficial  or  deep  ulceration. 

The  symptoms  in  the  acute  form  are  heat  and  weight  in  the  part, 
with  pain  involving  the  uterus,  bladder,  and  sacrum  and  radiating  in 
all  directions.  The  anus  becomes  red,  excoriated,  and  painful,  and 
sometimes  the  mucous  membrane  may  become  slightly  everted  from 
swelling.  The  evacuations  are  frequent  and  painful,  and  sometimes 
streaked  with  blood,  every  particle  of  faeces  acting  as  a direct  irritant  to 
the  involved  mucous  membrane.  In  the  more  severe  forms  there  is  a 
train  of  constitutional  symptoms  added  to  the  local  ones. 

In  the  chronic  form  of  the  disease  the  symptoms  are  all  less  marked, 
but  equally  significant.  The  diarrhoea  and  tenesmus  may  alternate  with 
constipation,  and  the  discharge  ceases  to  contain  blood  and  is  composed 
of  mucus  voided  only  with  the  fieces.  The  pain  in  great  measure  dis- 
appears, and  leaves  only  a sense  of  weight  and  uneasiness  to  mark  the 
condition. 
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The  treatment  of  proctitis  consists  first  of  all  in  removing  the  cause. 
If  haemorrhoids  are  at  the  bottom  of  the  trouble,  they  must  be  removed ; 
so  also  with  polypus.  If  the  uterus  be  at  fault  the  case  should  be 
handed  over  to  the  gynecologist.  After  this  has  been  done  the  treat- 
ment is  both  local  and  constitutional.  Absolute  rest  in  bed,  a diet  of 
milk,  meat,  and  eggs,  daily  evacuation  of  the  bowels,  and  sedative 
enemata  of  starch,  bismuth,  and  opium,  will  generally  suffice  in  a few 
days  for  an  acute  case.  In  the  chronic  form  local  astringents  may  be 
necessary,  and,  unless  the  disease  be  well  circumscribed,  these  should 
be  made  by  enemata  and  not  through  the  speculum,  which  is  in  itself 
an  irritating  mode  of  treatment.  Sulphate  of  zinc,  tannin,  and  weak 
solutions  of  nitrate  of  silver  may  be  tried  in  turn.  For  the  treatment 
of  the  cases  in  which  ulceration  has  resulted  the  reader  is  referred  to- 
the  section  on  Ulceration. 

Periproctitis  may  be  circumscribed  or  diffused,  and  may  be  the 
result  of  direct  traumatism,  but  is  generally  septic.  In  the  diffused 
form  it  is  the  most  frequent  cause  of  death  after  operations  upon  the 
rectum.  It  is  analogous  to  septic  peritonitis  following  childbirth,  and 
in  its  clinical  history  strongly  resembles  pyaemia.  The  report  of  a 
single  case  will  convey  a clear  idea  of  the  disease.  In  about  forty- 
eight  hours  or  three  days  after  an  operation  the  patient  has  a chill  and 
a sharp  rise  of  temperature,  sometimes  to  105°  F.  Almost  imme- 
diately a careful  examination  will  reveal  somewhere  in  the  pelvis  or 
buttocks  a brawny  swelling,  which  is  tender  on  pressure  and  per- 
haps red  on  the  surface,  but  contains  no  pus.  If  the  inflammation  be 
very  deep,  this  may  first  appear  several  days  later  above  Pou part’s 
ligament.  Great  sloughing  is  sure  to  result,  and  the  patient  is  most 
likely  to  die  of  chronic  pyeemia  and  exhaustion.  In  one  of  my  own 
cases,  in  spite  of  very  free  incisions  into  the  buttock  and  perineum,  the 
sloughs  steadily  continued  for  weeks,  causing  frequent  haemorrhages, 
opening  into  the  rectum  in  two  places,  and  finally  into  the  bladder, 
and  causing  the  death  of  the  patient  by  exhaustion.  In  another  no 
incision  was  possible;  the  inflammation  first  showing  itself  by  the  infil- 
tration of  the  right  side  of  the  abdominal  wall  above  Poupart’s  liga- 
ment, and  steadily  advancing  in  the  cellular  plains  till  it  reached  the 
axilla.  The  only  treatment  for  the  condition  is  free  incision  as  soon  as 
the  inflammation  can  be  detected. 

In  the  circumscribed  variety  the  prognosis  is  less  grave,  though 
large  abscesses  result  and  cause  bad  fistuke.  Plere  also  deep  incision 
and  free  drainage  are  the  only  proper  treatment. 

Abscess. 

Superficial  abscesses  around  the  anus  may  arise  from  a multitude  of 
causes.  The  simplest  form  is  that  which  originates  in  the  delicate  skin 
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of  the  margin  of  the  anus,  either  from  slight  traumatism  or  irritation 
or  from  inflammation  of  one  of  the  glands  with  which  the  part  is 
studded,  or  the  suppuration  of  an  inflamed  cutaneous  tag  of  skin  or 
external  haemorrhoid. 

This  form  of  abscess  is  always  distinctly  circumscribed,  causes 
intense  pain,  and  ends  in  rupture  on  either  the  cutaneous  or  the 
mucous  surface,  almost  invariably  producing  in  the  end  a small  super- 
ficial fistula.  I have  seen  several  examples  of  this  trouble  from  the 
use  of  carbolic-acid  injections  into  haemorrhoids,  the  injection  causing 
suppuration  beneath  the  pile,  and  the  pus  finding  its  way  to  the  surface 
just  at  the  verge  of  the  anus. 

Inflammation  at  this  point  seldom  ends  in  resolution,  and  as  soon 
as  there  is  any  evidence  of  pus  the  knife  should  be  used.  Much  dis- 
cussion has  been  indulged  in  as  to  the  proper  incision  in  these  marginal 
abscesses,  whether  a mere  free  evacuation  of  the  pus  is  all  that  is  nec- 
essary, or  whether  the  usual  operation  for  fistula  should  be  performed, 
notwithstanding  the  existence  of  only  an  external  opening.  I have 
tried  both  ways  many  times,  but  seldom  have  succeeded  by  cutaneous 
incision  into  the  abscess-cavity  alone  in  preventing  a subsequent  open- 
ing on  the  adjacent  mucous  surface ; and  my  present  practice  is,  after 
making  a cutaneous  incision,  to  pass  a director  to  the  point  where  the 
wall  of  the  abscess  on  the  rectal  side  is  the  thinnest,  perforate  the  gut 
at  this  point,  and  cut  as  for  fistula. 

An  abscess  within  the  rectum  may  at  any  time  result  from  the  sup- 
puration of  an  internal  haemorrhoid,  and  may  end  either  in  a bad  form 
of  ulceration  or  in  a blind  fistula  of  the  internal  variety.  This  is 
another  not  infrequent  result  of  the  method  of  curing  haemorrhoids  by 
injections. 

One  other  form  of  superficial  abscess  arises  from  suppuration  of  the 
subcutaneous  connective  tissue.  This  may  be  due  to  any  traumatism, 
to  exposure  to  cold,  as  sitting  on  a damp  seat,  or,  in  proper  subjects, 
to  tubercular  ulceration  at  the  margin  of  the  anus.  In  the  latter  class 
of  cases  a slight  perforation  of  the  mucous  membrane  from  the  break- 
ing down  of  the  tubercular  deposit  is  the  first  step,  and  the  acute 
inflammation  of  the  adjacent  cellular  tissue  the  result.  These  cases 
may  be  attended  by  very  slight  symptoms  while  quite  large  collections 
of  pus  are  forming. 

There  is  but  little  hope  of  resolution  in  these  subcutaneous  abscesses 
also,  and  an  early  free  incision  should  be  made  as  soon  as  pus  has  formed. 
If  the  wall  of  the  abscess  has  approached  so  near  the  gut  that  only  the 
wall  of  the  gut  shuts  off'  the  abscess-cavity  from  the  rectum,  perfora- 
tion is  almost  certain  to  occur,  as  in  marginal  abscesses,  in  spite  of  a 
cutaneous  incision;  and  the  better  practice  is  to  break  through  this 
barrier  with  a director  and  divide  the  sphincters.  In  tubercular  patients 
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more  than  this  must  be  done.  In  such  cases  the  abscess  always  has  an 
internal  orifice,  and  means  must  be  employed  thoroughly  to  destroy 
all  the  tubercular  deposit.  This  is  best  done  with  the  Paquelin 
cautery,  but  the  sharp  curette  may  be  substituted. 

A more  serious  form  of  abscess  around  the  rectum  is  that  which 
originates  in  the  isehio-rectal  fossa  or  in  the  space  bounded  by  the 
levator  ani  above  and  the  skin  below.  Here  also  traumatism  plays  an 
important  part  in  the  causation,  but  another  kind  of  traumatism  is  to  be 
looked  for.  The  presence  of  foreign  bodies,  either  swallowed,  such  as 
fish-bones,  or  introduced  per  anura  ■ the  violent  use  of  the  syringe  and 
the  perforation  of  the  rectal  wall  by  the  end  of  the  pipe;  and  the 
inflammation  so  often  seen  in  connection  with  old  strictures  of  the 
rectum, — are  all  active  elements  in  the  causation  of  this  variety  of 
disease. 

Abscess  in  this  locality  shows  itself  by  all  the  usual  signs  of  acute 
inflammation.  There  may  be  considerable  constitutional  disturbance, 
chill,  and  rise  of  temperature;  and  there  will  be  local  pain,  tenderness, 
and  a hard  swelling.  The  pus,  if  left  to  itself,  finds  its  way  eventually 
to  both  the  cutaneous  and  mucous  surfaces,  and  a deep  fistula  is  the 
result.  The  deep  urethra  may  be  pressed  upon,  with  resulting  reten- 
tion of  urine.  This  is  a thing  which  should  always  be  guarded  against 
in  any  of  the  more  serious  abscesses  of  this  part.  Several  times  I have 
seen  it  overlooked  where  the  condition  was  perfectly  evident,  the 
patient’s  complaints  being  all  referred  to  the  abscess ; and  in  one  very 
sad  case  I saw  the  life  of  a strong  young  man  sacrificed. 

Doubtless,  an  abscess  of  the  ischio-rectal  fossa  may  undergo  resolu- 
tion with  any  kind  of  treatment  or  with  none  at  all,  but  it  seldom  does. 
The  piopei  tieatment  is  an  early  and  free  use  of  the  knife,  the  design 
being  to  prevent  the  formation  of  the  fistula  which  is  almost  certain  to 
be  the  result  when  nature  is  left  to  its  own  course.  As  soon  as  the 
hard,  brawny  swelling  appears,  without  waiting  for  pus  it  should  be 
freely  incised.  Ether  should  be  given,  and  a fine,  straight  bistoury 
should  be  entered  at  the  centre  of  the  swelling  and  pushed  straight 
forward  parallel  with  the  gut,  till  pus  issues  by  the  side  of  the  blade  if 
pus  be  already  formed.  When  it  is  certain  that  the  centre  of  the  abscess 
has  been  reached,  a generous  incision  should  be  made  as  the  knife  is 
withdrawn.  Into  this  incision  the  finger  should  be  passed,  and  all 
partitions  and  sloughing  tissue  broken  down,  the  cavity  being  scraped 
out  as  far  as  possible,  and  irrigated  with  bichloride  solution,  1 : 2000. 
Again,  the  point  will  arise  as  to  the  propriety  of  cutting  into  the  gut 
as  in  the  usual  operation  for  fistula,  and  this  must  depend  upon  the 
condition  of  the  parts.  If  the  abscess  be  only  three  or  four  days  old, 
if  after  thoroughly  clearing  out  the  cavity  a considerable  wall  of  healthy 
tissue  be  found  between  it  and  the  mucous  membrane,  the  abscess  may 
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be  treated  as  one  elsewhere,  having  no  connection  with  the  rectum, 
would  be.  In  other  words,  the  cavity  may  be  filled  with  iodoform 
gauze,  and  it  will  heal  from  the  bottom  and  no  fistula  be  formed.  This 
is  the  object  of  the  early  incision.  But  if,  when  the  incision  is  made, 
nothing  but  the  wall  of  the  gut  separates  the  rectum  from  the  abscess- 
cavity,  this  work  of  perforation  may  as  well  be  completed  by  the  sur- 
geon and  the  sphincters  divided,  for  in  most  cases  no  amount  of  care 
will  prevent  the  formation  of  an  internal  opening. 

There  is  still  another  variety  of  abscess  much  rarer  than  any  of 
those  already  mentioned,  and  much  more  serious.  The  superior  pelvi- 
rectal space  is  described  by  the  French  anatomists  as  contained  between 
the  superior  aponeurosis  of  the  levator  ani  below,  the  peritoneum  above, 
the  rectum,  and  the  walls  of  the  pelvis.  It  has  a variable  extent  in 
different  subjects,  and  especially  varies  according  as  the  levator  is 
relaxed  or  contracted.  Its  greatest  extent  is  reached  when  the  mus- 
cle is  in  repose.  At  its  anterior  part  the  pel vi-rectal  space  is  much  less 
extensive  thau  at  the  sides  or  behind,  because  the  peritoneum  is  much 
lowered  in  front  of  the  rectum  to  form  the  recto-vesical  cul-de-sac,  and 
gradually  rises  behind  to  meet  the  sacrum ; and  the  plane  of  the  levator 
is  in  a reverse  direction  to  that  of  the  peritoneum,  and  inclines  from  the 
prostate  to  the  coccyx.  The  two  planes  are  separated  in  front  only  by 
a few  millimetres,  while  behind  they  are  several  centimetres  apart.  An 
abundant  cellular  tissue  with  large  and  lax  meshes  fills  this  entire  space, 
and  communicates  with  that  of  the  iliac  fosste  and  the  deeper  regions 
of  the  abdomen  through  the  medium  of  the  subperitoneal  cellular  tissue 
of  the  pelvis,  and  in  women  it  is  continuous  with  the  cellular  tissue  of 
the  broad  ligament.  Behind,  it  is  continuous  with  that  of  the  meso- 
recturn  and  the  concavity  of  the  sacrum,  and  it  communicates  with  that 
of  the  gluteal  region  through  the  sciatic  notch. 

In  this  space  between  the  peritoneum  and  the  levator  abscesses  occa- 
sionally form,  and  from  the  anatomical  description  it  is  easy  to  under- 
stand why  they  may  assume  such  vast  proportions,  burrowing  laterally 
into  the  subperitoneal  tissue  of  the  iliac  fossse,  discharging  into  the 
bladder,  vagina,  or  rectum,  mounting  upward  and  pointing  in  the 
groin  or  loin,  passing  downward  through  the  sciatic  notches  into  the 
thigh,  and  causing  by  their  pressure  retention  of  urine  or  acute  intes- 
tinal obstruction. 

These  abscesses  are  due  to  the  causes  already  described,  and  to  some 
others.  They  sometimes  follow  childbirth,  and  may  be  due  either,  to 
direct  injury  by  the  head  of  the  foetus  or  to  septic  poisoning.  They 
are  also  secondary  to  diseases  of  the  urinary  organs,  as  gonorrhoea, 
acute  inflammation  of  the  prostate,  or  rupture  of  the  urethra  and 
extravasation  of  urine.  A hairpin  introduced  'pcv  o.num  has  been 
known  to  perforate  the  sigmoid  flexure  and  cause  fiecal  abscess  open- 
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mg  in  the  lumbar  region,  over  the  great  trochanter,  and  finally  in 
Scarpa’s  triangle. 

The  symptoms  are  often  surprisingly  obscure  for  the  gravity  of  the 
disease.  There  is  more  or  less  vague  pain  in  the  pelvis  and  lumbar 
region,  which  is  seldom  intense,  but  is  generally  increased  by  defeca- 
tion. Fever  may  be  entirely  absent,  is  seldom  continuous,  and  chills 
are  only  occasionally  met  with.  On  the  other  hand,  the  patient  may 
lapidly  sink  into  a typhoid  condition,  with  high  temperature  and  diar- 
llicea.  Y esical  symptoms  are  apt  to  be  more  marked  than  rectal  ones, 
and  there  is  apt  to  be  retention  of  urine. 

To  show  how  insidiously  the  disease  may  advance,  I may  say  that 
not  long  ago  the  house  physician  of  a hospital  asked  me  to  look  at  a 
man,  supposed  to  be  rather  a medical  than  surgical  case,  in  whom  he 
thought  he  detected  an  induration  in  the  iliac  fossa  on  the  right  side. 
The  patient  had  scarcely  any  history  except  that  of  some  wandering  pain 
in  the  pelvis,  which  on  deep  pressure  he  located  rather  toward  the  right 
side.  His  temperature  had  been  taken  for  some  days,  and  occasionally 
showed  a rise  of  a degree,  but  was  generally  normal.  There  were  no 
other  symptoms.  I detected  no  fulness  in  the  right  side,  but  on  mak- 
ing a rectal  examination  found  a large  tumor  above  the  prostate.  The 
diagnosis  of  deep  pelvic  abscess  was  made,  but  was  considered  so  doubt- 
ful, I think,  that  when  I proposed  to  the  house  physician  that  he 
should  operate,  he  was  not  at  all  anxious  to  do  so.  A knife  passed 
into  the  tumor  through  the  rectum  made  the  diagnosis  quite  plain  by 
the  evacuation  of  eight  or  twelve  ounces  of  foetid  pus. 

I have  seen  these  abscesses  in  young  children— once  in  the  case  of  a 
boy  of  five  years— and  several  times  before  the  age  of  puberty. 

The  diagnosis  will  in  not  a few  cases  be  made  only  after  there  has 
been  a free  discharge  of  pus  by  rectum,  bladder,  or  vagina,  but  rectal 
examination  in  cases  of  obscure  pelvic  pain  cannot  be  too  stronglv 
insisted  upon,  as  it  will  often  render  an  otherwise  obscure  case  perfectlv 
p am.  It  must  not  be  forgotten  that  pus  in  this  location  may  form 
entirely  independently  of  the  rectum,  and  may  be  due  to  appendicitis 
to  caries  of  some  adjacent  bone  or  of  the  spine,  or  even  to  suppuration 
around  the  kidney  or  liver. 

The  prognosis  is  always  grave.  The  patient  is  exposed  to  the 
dangers  of  pyaemia,  peritonitis,  and  phlebitis,  and,  even  should  the  pus 
find  a favorable  point  of  exit,  to  the  exhaustion  of  prolonged  suppura- 
tion with  its  secondary  visceral  complications.  When  the  abscess  finally 
heals  there  is  also  danger  from  the  cicatricial  contraction,  resulting  as 
it  sometimes  does,  in  occlusion  of  the  rectum  high  up ; but  abscesses  in 
tins  locality,  even  after  free  opening,  may  refuse  to  heal  on  account  of 
the  constant  motion  of  the  parts  in  every  act  of  respiration 

According  to  the  statistics  of  S<5goud,  35  of  these  abscesses  per- 
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forated  the  urethra  and  77  other  parts,  generally  the  rectum,  but 
occasionally  the  perineum,  the  ischio-rectal  fossa,  and  the  obturator 
foramen.  20  per  cent,  were  fatal,  and  many  left  fistulous  communi- 
cations with  the  rectum  or  urethra  which  did  not  heal. 

The  treatment  may  be  included  in  two  words — incision  and  drain- 
age. My  own  rule  is  to  cut  at  the  point  to  which  the  pus  seems 
naturally  to  be  tending,  whether  in  the  rectum,  vagina,  or  peritoneum, 
or  above  Poupart’s  ligament.  The  incision  must  be  free  enough  to  per- 
mit not  only  the  escape  of  pus,  but  the  introduction  of  one  or  two  fingers 
to  clean  out  sloughing  tissue,  the  introduction  of  suitable  drainage  and 
of  free  irrigation.  A careful  dissection  from  the  perineum  into  the 
abscess-cavity  has  been  recommended  as  affording  the  best  possible 
outlet,  but  this  is  not  always  practicable,  nor  will  an  opening  made 
here  always  prevent  the  pus  from  subsequently  finding  its  own  way 
out  at  a different  point. 


Fistula. 

Fistuke,  like  the  abscesses  of  which  they  are  the  remains,  may  be 
divided  into  superficial  and  deep,  or  those  of  the  skin  and  subcutaneous 
tissue,  which  involve  only  the  external  sphincter  muscle,  and  those  of 
the  rectum  proper,  which  have  their  internal  openings  higher  up  in  the 
gut  and  arise  from  abscesses  of  the  ischio-rectal  fossa  and  the  pelvi- 
rectal space.  Each  of  these  classes  may  also  be  divided  again  into 
three  different  forms — those  which  have  an  external  opening  only, 
those  which  have  only  an  opening  into  the  rectum,  and  those  which 
have  both,  though  these  distinctions  are  of  but  little  practical  import- 
ance. There  may  be  two  or  three  external  openings  in  a small  sub- 
cutaneous fistula  and  no  internal  opening,  and  scarce  any  two  fistulae 
are  alike. 

The  external  orifice  of  a small  fistula  may  be  so  small  as  to  escape 
detection  in  a cursory  examination,  and  may  keep  the  parts  soiled  with 
a discharge  the  origin  of  which  may  be  hard  to  discover.  To  the 
educated  finger  the  internal  orifice  is  generally  appreciable  as  a small 
raised  papule  between  the  two  sphincters.  In  any  case  where  the 
existence  of  an  internal  opening  is  in  doubt  milk  may  be  injected  into 
the  track  or  abscess-cavity  through  the  cutaneous  opening.  If  the  milk 
finds  its  way  into  the  rectum,  the  proof  is  complete,  but  I do  not  know 
that  it  is  of  any  special  value. 

Mistakes  in  the  diagnosis  of  fistula  are  most  likely  to  occur  where 
an  internal  opening  alone  exists.  The  patient  complains  of  pain  and 
discharge  of  pus  and  mucus  per  rectum,  and  yet  examination  reveals 
nothing.  These  are  the  cases  that  go  for  years  from  one  doctor  to 
another  without  relief,  and  the  secret  of  the  diagnosis  will  be  found  to 
lie  not  in  speculum  examination  for  the  cause  of  the  discharge,  but  in 
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careful  digital  palpation  of  all  the  parts  for  deep  induration.  A lump 
may  be  felt  under  the  skin,  which,  being  pressed  upon,  will  cause  a flow 
of  pus  into  the  rectum ; or  when  the  finger  is  passed  into  the  bowel  a 
distinct  swelling  may  be  detected  under  the  mucous  membrane,  and 
with  a speculum  to  hold  the  anus  open  the  orifice  can  be  detected  by 
pressing  a few  drops  of  pus  out  of  it. 

These  are  very  interesting  cases.  Sometimes  a small  ulcer  marks 
the  internal  orifice  of  such  a fistula  and  completely  deceives  the  exam- 
iner, but  the  ulcer  never  heals  till  the  track  leading  away  from  it  is 
found  and  laid  open.  I have  seen  a number  of  such  cases  as  these 
follow ing  the  injection  treatment  of  piles;  and  indeed  this  constitutes 
one  of  the  great  objections  to  that  treatment.  The  carbolic  acid 
placed  in  the  substance  of  the  tumor  causes  a small  slough  and  some 
bui lowing  in  the  submucous  tissue.  An  ulcer  of  greater  or  less  dimen- 
sions and  a fistulous  track  an  inch  or  so  in  length,  running  upward 
fiom  the  ulcei,  are  the  results,  and  the  patient  is  in  a much  worse  condi- 
tion than  before. 

There  is  another  variety  of  fistula  with  an  internal  orifice  only,  which 
has  a special  pathology.  A tubercular  deposit  in  the  glands  of  the 
rectal  mucous  membrane  softens  and  leaves  a small  ulcer.  The  ulcer, 
constantly  subject  to  irritation,  perforates  the  wall  of  the  gut,  and  sets 
up  an  abscess  in  the  perirectal  cellular  tissue,  and  a fistula  with  internal 
opening  results.  In  these  cases  the  pathology  is  generally  plain,  from 
the  fact  that  the  opening  is  much  larger  than  it  would  be  did  it  repre- 
sent merely  the  point  of  breaking  of  an  abscess.  The  finger  in  the 
rectum  in  such  cases  shows  a large  ragged  orifice  in  the  wall  of  the  gut 

through  which  the  end  of  the  index  finger  readily  enters  an  abscess- 
cavity. 

Fistulse  resulting  from  abscess  of  the  ischio-rectal  fossa  vary  greatly 
in  extent.  The  track  is  apt  to  be  double  or  branching;  the  internal 
orifice  may  be  far  below  the  upper  limit  of  the  disease,  and  the  external 
one  a considerable  distance  from  the  anus.  The  whole  perineum  and 
gluteal  region  may  be  found  brawny  and  perforated  with  openings, 
sometimes  as  many  as  twenty  being  present,  and  pressure  over  one 
trochanter  may  cause  pus  to  flow  from  an  opening  opposite  the  other. 

The  fistulse  resulting  from  deep  pelvic  abscesses  are  all  of  them 
severe,  and  many  are  incurable.  The  track  in  some  of  these  cases  has 
been  known  to  lead  a long  distance  from  the  origin  of  the  disease  as 
in  Astley  Cooper’s  case,  where  there  was  one  opening  in  the  groin  and 
the  other  near  the  anus,  the  pus  having  followed  the  course  of  the 
spermatic  cord.  Cases  where  the  pus  has  burrowed  entirely  under  the 
gluteal  muscles  and  finally  appeared  in  the  thigh  or  down  by  the 
popliteal  space  arc  not  very  uncommon. 

The  term  “ horseshoe”  fistula  has  been  used  to  describe  a class  of 
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fistula?  which  are  not  uncommon.  In  a general  way  it  applies  to  any 
abscess-cavity  or  fistulous  track  which  surrounds  the  rectum  in  a semi- 
circle, either  in  front  or  behind.  In  a typical  case  such  an  abscess- 
cavity  will  have  one  opening  on  each  side  of  the  anus,  and  one  into  the 
rectum  in  the  median  line  behind,  but  the  openings  may  be  anywhere 


Fig.  66. 


Fistula  with  Two  External  Openings. 


or  in  any  number,  the  only  essential  being  that  the  pus  in  its  burrow- 
ing has-  partially  surrounded  the  gut. 

After  the  diagnosis  of  the  existence  of  fistula  has  once  been  made, 
there  is  little  to  be  gained  by  careful  probing  before  the  patient  is  under 
ether  at  the  time  of  operation.  Such  probing  is  painful  and  practically 
leads  to  little  good.  When  the  time  comes  to  operate,  it  is  generally 
early  enough  to  decide  upon  the  extent  of  the  disease  and  upon  the 
presence  or  absence  of  an  internal  orifice. 

With  regard  to  operation  there  are  several  points  to  be  decided. 
Fistulae  may  sometimes  be  cured  without  cutting.  Small  straight 
tracks  with  an  external  orifice  may  be  stimulated  by  the  application  of 
irritants  to  healthy  granulation,  and  may  even  close  spontaneously.  Ap- 
plications of  nitrate  of  silver  fused  on  the  end  of  a probe,  injections  of 
tincture  of  iodine  in  greater  or  less  strength,  the  introduction  of  lami- 
naria tents,  or  packing  the  abscess-cavity  with  charpie  have  all  been 
effectual  in  some  cases;  but  none  of  them  can  be  relied  upon  with  much 
confidence,  and  all  require  a good  deal  of  time  and  patience. 

Another  question  which  will  often  be  asked  is  whether  it  is  sate  or 
best  to  operate,  and  the  answer  to  this  is  that  it  is  always  best  to  operate 
where  a cure  is  possible.  This  question  arises  most  frequently  in  con- 
nection with  tubercular  deposits.  There  is  no  doubt  in  my  mind  that 
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when  the  tuberculous  deposit  in  the  rectum  is  the  primary  and  only 
one,  the  generalization  of  the  disease  may  be  prevented  by  an  early  and 
radical  operation.  Such  cases,  however,  seldom  present  themselves. 
In  general,  the  tuberculosis  in  the  rectum  comes  after  the  pulmonary 
deposit,  and  here  the  question  of  the  patient’s  powers  of  recuperation 
after  the  operation  is  all-important.  It  is  hardly  worth  while  to  sub- 
ject a patient  to  much  of  a cutting  operation  in  the  late  stages  of  pul- 
monary tuberculosis,  for  there  is  very  little  chance  that  the  fistula  will 
be  cured.  The  constant  cough  acts  mechanically  to  prevent  this,  as 
well  as  the  general  condition  of  malnutrition,  and  to  give  any  chance 
of  cure  the  operation  must  be  sufficiently  thorough  to  destroy  whatever 
tubercle  may  be  deposited  in  the  fistula.  My  own  rule  of  practice, 
therefore,  is  to  operate  in  all  cases  in  which  I believe  that  the  patient’s 
general  and  local  condition  admits  of  a fair  chance  of  healing.  Of 
course  the  patient  may  go  on  and  die  of  his  pulmonary  tuberculosis, 
but  I have  never  seen  a case  where  I had  reason  to  believe  the  curing 
of  a fistula  hastened  this  end  by  a single  day. 

There  may  be  other  reasons  for  not  operating  besides  tuberculosis. 
The  patient  may  be  in  no  condition  from  other  organic  disease,  and  the 
fistulous  burrowing  may  be  palpably  so  extensive  as  to  be  beyond  the 
patient’s  recuperative  powers.  Where  the  fistulous  openings  exist  in 
great  numbers,  fifteen  or  twenty,  two  or  three  operations  may  be  better 
than  the  attempt  to  cut  all  at  once.  In  such  cases  careful  examination 
will  usually  show  two  or  three  main  foci  of  trouble  with  small  side- 
tracks  and  diverticuli,  and  these  may  be  attacked  successively. 

For  some  time  I have  been  teaching  that  an  operation  for  fistula 
should  be  done  exactly  as  a careful  dissection  for  one  of  the  nerves  or 
vessels  of  the  perineum  should  be,  and  that  a fistula  is  not  a track  with 
two  openings  through  which  a director  is  to  be  passed,  and  which  when 
slit  open  will  be  cured.  The  man  who  operates  with  this  latter  view 
in  mind  will  fail  to  cure  all  but  the  simplest  cases. 

Beginning  at  the  cutaneous  opening  when  there  is  one,  the  abscess- 
cavity  or  indurated  track,  as  the  case  may  be,  is  to  be  followed  up  with 
the  knife  inch  by  inch,  no  matter  where  it  leads,  till  all  parts  are  fully 
exposed,  if  the  operator  expects  a cure ; and  great  skill  may  be  shown 
in  doing  this  without  doing  more  injury  to  the  perineum  than  is  neces- 
sary. Incontinence  of  faces  from  division  of  the  sphincters  is  a thing 
always  to  be  borne  in  mind,  and  avoided  if  possible,  and  a good  operator 
will  succeed  in  doing  this  where  an  unskilful  one  will  fail.  In  a lady, 
for  instance,  the  doctor  will  receive  no  thanks  for  converting  a com- 
paratively painless  and  trifling  sinus  into  a condition  of  incontinence 
of  wind  and  faces,  which  renders  the  patient  unfit  for  society  for  the 
rest  of  her  life. 

The  majority  of  cases  of  fistula,  even  of  the  bad  cases,  may  be 
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cured  by  :i  skilful  operator  by  a single  division  of  the  sphincters,  and 
many  without  dividing  them  at  all ; and  a single  division  even  of  both 
muscles,  more  especially  if  made  in  the  median  line,  seldom  results  in 
incontinence.  A double  division  of  both  muscles  is  more  than  likely 
to  result  in  more  or  less  permanent  loss  of  povv'er,  and  especially  is  this 
the  case  in  women.  There  are  cases,  to  be  sure,  in  which  such  division 
is  absolutely  necessary  for  a cure,  but  these  patients  should  be  warned 
of  the  possibility  of  such  a result  beforehand. 

lake,  now,  a simple  case  of  fistula  with  an  external  opening  an 
inch  to  one  side  of  the  anus,  an  internal  one  just  within  the  sphincter, 
and  a straight  track  connecting  them.  No  operation  could  be  simpler 
than  the  following  of  this  track  with  the  knife  and  laying  it  open  to 
the  sight.  The  lardaceous  tissue  composing  the  secreting  wall  of  the 
cavity  should  then  be  scraped  away,  and  to  excite  healthy  repair  the 
back  wall  and  sides  of  the  cavity  should  also  be  incised  down  to  con- 
nective tissue.  Much  time  will  be  saved  by  this  free  incising  of  the 
other  parts  of  the  secreting  cavity  after  the  first  laying  open.  The 
wound  needs  scarce  any  dressing.  A little  iodoform  gauze  placed  in 
the  incision,  and  left  for  a couple  of  days,  will  prevent  union  of  the 
lips  of  the  incision  by  first  intention  (an  accident  I have  known  to 
render  the  operation  entirely  useless),  and  after  this  the  wound  may  be 
left  to  granulate  from  the  bottom,  care  only  being  taken  to  keep  the 
edges  open  and  to  prevent  the  formation  of  fresh  pockets  or  sinuses. 
The  wound  is  treated  as  an  open  one,  and  only  stimulated  or  cauterized 
as  its  appearance  may  indicate. 

This  is  essentially  the  treatment  of  all  cases  of  fistula,  but  the 
modifications  are  many. 

In  a few  cases  we  may  try  to  save  time  by  securing  union  by 
first  intention,  not  of  the  lips  of  the  wound,  but  of  the  whole  abscess- 
cavity  and  the  incision.  In  the  simpler  cases  of  straight  tracks  with- 
out diverticula  this  may  occasionally  be  done.  The  pyogenic  mem- 
brane must  first  be  entirely  dissected  out,  and  the  parts  then  care- 
fully brought  into  apposition — first  with  deep  sutures  of  silkworm 
gut,  and  then  with  superficial  ones.  This  procedure  is  adapted 
only  to  the  simpler  cases,  and  in  these  will  fail  oftener  than  it 
succeeds. 

Supposing  such  a fistula  as  has  been  described  to  be  of  tubercular 
origin,  a more  radical  opei’ation  is  necessary.  Here,  after  laying  the 
whole  extent  of  the  disease  open  to  the  light,  it  is  my  practice  to  apply 
the  Paquelin  cautery  to  the  entire  abscess-cavity,  and  to  trim  off  the 
overhanging  bluish  edges  which  only  prevent  union  and  have  not  suf- 
ficient vitality  to  be  of  any  help  in  the  healing  process.  The  hot  iron 
is  very  effectual,  and  yet  does  not  burn  away  too  deeply  to  accomplish 
the  desired  end. 
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Supposing  that  after  commencing  the  dissection  of  a fistula  at  the 
external  orifice,  and  following  it  up  toward  the  rectum,  no  internal 
opening  exists.  In  such  a case  the  operator  must  be  guided  in  his 
further  steps  by  the  amount  of  tissue  between  the  end  of  the  track 
and  the  mucous  membrane.  If  nothing  separates  the  gut  from  the 
abscess  but  mucous  membrane,  as  can  easily  be  decided  by  a finger  in 
the  bowel,  the  director  should  be  forced  through  this  slight  separating 
wall  at  the  highest  point  of  the  abscess-cavity  and  the  rectal  wall  should 
be  divided  out  through  the  sphincters,  for  the  simple  reason  that  where 
the  burrowing  has  advanced  as  near  to  the  cavity  of  the  bowel  as  this 
it  will,  in  the  vast  majority  of  cases,  go  on  and  perforate  in  spite  of  any 
amount  of  external  incision ; and  when  this  has  occurred  the  external 
incision  will  fail  to  cure. 

Supposing,  now,  that  an  internal  orifice  exists,  but  no  external  one. 
Here  the  operation  is  manually  more  difficult,  but  the  essential  principle 
the  same.  A bent  probe  is  passed  into  the  internal  opening  and  the 
general  direction  of  the  track  determined.  If  it  approaches  the  sur- 
face, all  is  well,  and  it  may  be  cut  open  from  the  skin.  The  blind 
internal  fistula  is  thus  changed  to  a complete  one,  and  operated  upon 
as  in  the  former  case.  In  some  cases  it  will  be  difficult,  this  manoeuvre 
of  the  bent  probe,  and  in  such  I have  often  cut  boldly  into  the  sub- 
cutaneous induration  which  marked  the  site  of  the  abscess  at  first,  and 
then  found  no  difficulty  in  passing  the  director  from  the  internal  orifice 
out  through  the  skin  incision. 

In  another  class  of  cases  the  probe  in  the  internal  opening  will 
indicate  that  the  track  runs  upward  under  the  mucous  membrane,  and 
not  outward  into  the  cellular  tissue.  These  also  should  be  cut. 

In  still  another  class  of  cases  the  probe  will  enter  a large  abscess- 
cavity  high  up  in  the  pelvis  in  the  cellular  tissue.  These  are  the  bad 
cases,  and  may  be  incurable.  The  abscess-cavity  may  be  too  far  away 
from  the  surface  to  be  opened  in  this  way.  In  such  cases  under  ether  the 
opening  into  the  gut  must  be  enlarged  with  the  finger  or  a pair  of 
dressing-forceps,  the  abscess-cavity  thoroughly  irrigated  with  strong 
bichloride  solution,  and  a drainage-tube  left  in  for  daily  irrigation. 
Many  will  heal  by  a daily  introduction  of  the  finger  to  keep  the 
orifice  dilated  and  a thorough  irrigation,  but  some  will  not.  In 
women  some  of  these  may  be  treated  by  complete  extirpation  by 
abdominal  section,  but  some  of  them  cannot  be  cured.  I have  one 
now  under  observation  in  which  I have  already  done  colotomy  with 
great  benefit  for  a stricture  of  the  rectum.  In  addition  to  the  stric- 
ture, however,  there  is  a large  abscess  in  the  left  side  of  the  pelvis 
communicating  with  the  rectum,  and  the  discharge  from  this,  con- 
sisting of  a couple  of  ounces  of  clear  pus  daily,  comes  up  by  reverse 
peristalsis,  and  is  evacuated  from  the  artificial  anus.  In  this  case  I 
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propose  to  do  a laparotomy  for  the  sake  of  getting  at  the  abscess  and 
trying  to  induce  it  to  heal. 

Even  in  the  more  superficial  cases  there  are  some  rules  to  be  fol- 
lowed which  increase  the  chances  of  success  in  operating.  It  will 
not  infrequently  be  found  that  the  internal  orifice  is  not  at  the 
upper  limit  ot  the  disease,  but  that  just  before  the  fistula  perforates 
the  bowel  another  track  branches  off*  in  an  upward  direction,  and 
extends  some  distance  either  under  the  mucous  membrane  of  the 
rectum  or  in  the  cellular  tissue  outside  of  the  rectal  wall.  This  sinus 
also  must  be  cut  to  ensure  a successful  operation.  When  it  is  merely 
submucous,  the  cutting  will  cause  only  slight  hsemorrhage,  for  the  ves- 
sels of  the  rectum  are  outside  of  it ; but  when  the  entire  rectal  wall  has  to 
be  divided  there  may  be  sharp  bleeding  from  one  of  the  hsemorrhoidal 
arteries.  In  these  operations,  however,  where  it  is  proper  to  go  with 
a knife  it  is  also  possible  to  follow  with  artery-forceps  and  ligatures,  or, 
failing  with  these,  the  bleeding  can  always  be  controlled  by  a systematic 
packing  of  the  rectum.  For  doing  this  a special  instrument  has  been 
devised,  shown  in  the  cut.  A bell-shaped  sponge  is  tied  tightly  by  its 


Fig.  67. 


Canula  for  Packing  the  Rectum. 


apex  into  the  groove  near  the  eye  of  the  canula.  This  is  first  moistened, 
then  dusted  well  with  the  dry  subsulphate  of  iron,  and  introduced 
above  the  bleeding  point.  Into  the  cavity  of  the  sponge  dry  charpie 
dusted  with  the  same  powder  is  next  tightly  packed,  till  the  rectum  is 
filled  down  to  the  sphincters.  Pressure  against  the  anus  with  one  hand 
and  traction  on  the  tube  with  the  other  will  pack  sponge  and  charpie 
into  one  compressing  mass  which  will  effectually  control  the  bleeding ; 
the  canula  will  allow  the  escape  of  gas  and  fluid  fbeces,  and,  although 
uncomfortable,  with  the  aid  of  an  occasional  dose  of  morphine  the 
packing  may  be  left  in  a week  or  longer. 

When  the  operator  is  afraid  to  cut  thus  freely  into  the  upper  part 
of  the  rectum,  either  on  account  of  bleeding  or  in  dread  of  opening  the 
peritoneum,  a long-bladed  enterotome  may  be  used  to  divide  the  tis- 
sues, or  the  elastic  ligature  may  be  used  and  left  to  cut.  its  own  way 
out;  but  a good  operator  will  usually  divide  what  it  is  necessary  to 
divide  with  the  knife,  knowing  always  that  in  an  emergency  a posterior 
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division  of  the  gut  down  to  or  beyond  the  coccyx  will  enable  him 
readily  to  reach  every  part,  and  will  add  no  risks. 

Mr.  Goodsall  of  St.  Mark’s  has  devoted  much  thought  to  the 


Fig.  68. 


question  of  operating  upon  complicated  fistula?  without  doing  more  dam- 
age to  the  sphincters  than  is  necessary  to  effect  a cure.  In  the  above 
diagram  (Fig.  68)  his  practice  is  exemplified.  It  represents  a typical 

Fig.  69. 


horseshoe  fistula,  with  one  opening  on  each  side  of  the  anus  and  a sin- 
gle internal  orifice  in  the  median  line  behind.  The  ordinary  incisions 
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which  would  he  made  in  such  a ease,  and  which  would  divide  both 
sphincters  twice  and  laterally,  so  that  incontinence  would  almost  cer- 
tainly result,  are  shown  in  Fig.  69.  But  the  track  may  be  completely 
laid  open  by  a single  division  in  the  posterior  median  line,  as  shown 
in  Fig.  70. 

Fig.  70. 


A more  complicated  case  of  the  same  variety  is  shown  in  Fig.  71, 
where  there  are  five  external  openings  and  one  internal  one.  Imagine 
the  destruction  of  the  sphincters  which  would  result  from  following  the 

Fig.  71. 


rule  of  operation  generally  given  in  surgical  textbooks — to  pass  a 
director  from  the  external  to  the  internal  openings  and  cut  upon  it. 
The  incisions  by  which  this  also  can  be  cured  are  shown  in  Fig.  71. 
In  Fig.  72  is  shown  a fistula  in  which  to  follow  the  usual  rule  would 
not  only  be  almost  impossible,  but  would  result  in  an  amputation  of 
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at  least  two  inches  of  the  bowel  for  three-quarters  of  its  entire  circum- 
ference. And  yet  the  laying  open  of  the  abscess-cavity  in  its  entire 
extent  was  a simple  matter,  by  the  cut  shown  in  Fig.  73.  This  prin- 
ciple may  be  carried  out  in 

r J Tpir  n 2 

almost  all  operations,  and  yet 
there  is  one  class  in  which  the 
division  of  all  the  sinuses  is 
not  permissible.  There  is  a 
form  of  this  disease  due  to 
abscess  of  the  vulvo- vaginal 
glands  in  which  openings  for 
the  escape  of  pus  are  apt  to 
form  both  in  the  labia  and 
in  the  rectum.  Such  a case 
is  shown  in  Fig.  74,  where 
there  was  one  opening  in 
each  labium,  and  two  sinuses 
leading  from  these  into  the 
rectum,  with  cross-communi- 
cations in  the  substance  of 
the  rectal  wall.  It  is  evident  at  a glance  that  a free  division  of 
these  sinuses  would  mean  two  complete  divisions  of  the  entire  peri- 
neal body,  with  the  sphincters.  In  that  ease  the  cutting  was  done 


Horseshoe  Fistula. 


Fig.  73. 


Incisions  for  Fig.  72. 


as  follows : A probe  was  passed  into  the  sinus  at  A,  and  forced  out 
through  the  skin  at  B,  the  opening  at  B being  made  for  the  purpose  of 
the  operation,  Fig.  75.  The  sinus  from  B to  E and  H was  then 
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Recto-labial  Fistulae. 


Incisions  for  Fig.  74. 
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divided,  this  cut  involving  of  necessity  the  external  sphincter,  but  not 
all  of  the  internal.  The  submucous  sinus  E D was  also  divided,  the 
opening  D being  just  at  the  verge  of  the  anus,  and  the  incision  not 
implicating  the  sphincters.  Through  the  sinuses  A B and  C D setons 
were  then  passed,  and  allowed  to  remain  till  they  had  excited  healthy 
reparative  action  along  their  tracks.  The  result  was  completely  suc- 
cessful and  there  was  no  loss  of  control. 

The  directors  used  for  these  operations  should  be  of  steel  and  of  a 
special  pattern.  The  difference  between  the  ones  in  general  use  and  the 
proper  ones  is  shown  in  Figs.  76  and  77. 


Fig.  76. 


Ordinary  Director. 


The  cause  of  incontinence  after  operations  for  fistula  has  been  the 
subject  of  considerable  argument.  In  some  cases  a single  incision 


Fig.  77. 


Proper  Director  for  Fistulee. 


through  the  external  sphincter  has  been  followed  by  this  untoward 
accident,  while  in  others  extensive  and  numerous  incisions  have  still 
left  the  patient  with  good  control.  The  explanation  probably  lies  in 
two  factors — one  the  division  of  the  nerve-supply,  which  may  be  quite 
complete,  by  a comparatively  slight  incision ; and  the  other  in  vicious 
cicatrization,  by  which  the  ends  of  the  divided  muscular  fibres  are  not 
brought  into  apposition  in  healing. 

The  condition  is  one  which  entails  a greater  or  less  degree  of  dis- 
comfort, depending  mainly  on  the  regularity  of  the  patient’s  bowels.  I 
have  already  spoken  of  this  question  of  sphincteric  action,  and  need  not 
repeat  it.  When  the  patient  is  in  the  habit  of  having  one  daily  solid 
evacuation  of  the  bowels,  he  may  never  realize  the  incorapetency  of  the 
sphincters.  On  the  other  hand,  a patient  with  diarrhoea  will  be  very 
miserable  and  unfit  for  society.  The  most  grateful  patient  perhaps  any 
man  ever  had  is  a lady  who  suffered  from  this,  and,  secondary  to  it, 
from  prolapsus  and  a good  deal  of  intestinal  catarrh  with  diarrhoea, 
who  had  been  confined  to  her  house  for  twelve  years  because  she  could 
not  trust  herself  away  from  the  conveniences  of  her  own  home.  The 
case  was  a simple  one,  in  that  the  rectum  had  been  torn  into  in  parturi- 
tion, and,  though  the  superficial  parts  of  the  perineum  had  been  repaired 
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perfectly,  the  ends  of  the  sphincter  had  been  left  out.  Freeing  these 
and  approximating  them  by  a few  sutures  resulted  in  perfect  control. 

In  the  treatment  of  this  condition  the  operator  has  abundant  scope 
for  ingenuity,  and  it  is  well  to  be  guarded  in  his  promises  as  to  imme- 
diate cure.  I have  been  successful  in  some  interesting'  and  important 
cases,  but  I always  tell  the  patient  that  I will  do  what  I can,  and  that 


it  may  be  necessary  to  operate  two  or  even  three  times.  Some  will  be 
seen  at  a glance  to  be  manifestly  incurable — such,  for  example,  as  have 
no  sphincter  remaining,  or  those  in  which  the  anus  has  been  cut  over 
and  over  again  till  the  sphincter  consists  merely  of  a number  of  atro- 
phied short  segments  connected  by  dense  cicatricial  tissue. 

The  operation  in  a general  way  consists  either  in  tightening  the 
anus  by  the  application  of  the  cautery  at  various  points,  or  in  excision 
of  old  cicatrices  and  suturing  the  divided  ends  of  the  muscular  tissue. 
Sometimes  a combination  of  the  two  methods  may  be  resorted  to.  The 
cautery  when  used  is  applied  at  three  or  four  different  points  in  the  cir- 
cumference of  the  anus,  and  deep  burns  are  made  through  the  sphincter 
down  into  the  cellular  tissue,  which  by  their  cicatricial  contraction  will 
pucker  the  orifice.  In  this  way  the  anus  may  be  tightened  to  any 
extent,  and  a combined  action  of  all  the  muscles  will  give  the  patient 
F 7g  ability  to  retain  solid  evac- 

uations for  a longer  or 
shorter  interval.  Of  real 
sphincteric  action,  however, 
there  will  not  be  very  much, 
though  the  patient’s  condi- 
tion may  be  vastly  improved. 
When,  however,  as  shown  in 
Fig.  78,  there  has  been  faulty 
cicatrization,  and  the  cica- 
trices can  be  dissected  out 
and  the  ends  of  the  muscles 
brought  into  perfect  apposi- 
tion, a much  better  result  is 
possible,  and  perfect  control 
Incisions  for  Faecal  Incontinence.  under  all  circumstances  may 

be  obtained.  As  I have  said  before,  there  is  ample  room  for  the  exer- 
cise of  ingenuity  and  patience,  but  no  class  of  cases  is  more  satisfactory 
where  appreciable  good  is  accomplished. 


Hemorrhoids. 

For  convenience  it  is  better  to  divide  hemorrhoids  into  external 
and  internal,  and  to  treat  of  each  separately. 

External  hemorrhoids  may  be  composed  almost  entirely  of  hyper- 
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trophied  skin  and  connective  tissue,  with  a free  vascular  supply,  or  of 
enlarged  blood-vessels  and  extravasations  of  blood,  without  connective- 
tissue  hypertrophy.  The  two  varieties  are  totally  different  in  their 
characteristics,  as  is  shown  by  a glance  at  Figs.  79  and  80.  Consider 
first  the  tag  of  skin  and  con-  ^ 

nective  tissue  shown  in  Fiv. 

O 

79.  This  is  almost  always 
the  result  of  some  irritation, 
proceeding  perhaps  from  the 
rectum,  such  as  ulceration,  or 
from  the  discharge  from  a 
fistula.  When  uninflamed  it 
is  painless,  but  it  is  liable  to 
attacks  of  acute  inflammation 
and  suppuration,  and  some- 
times small  subcutaneous  fis- 
tulse  may  form  in  its  substance. 

This  form  of  trouble,  when 
demanding  treatment,  as  it  sel- 
dom will  except  in  nervous 
patients,  is  best  met  by  sim- 
ple amputation  with  curved 
scissors.  The  bleeding  will  External  Cutaneous  Hemorrhoids. 

be  slight  and  controllable  by  pressure  for  a few  minutes.  Cocaine  may 
be  injected  into  the  substance  of  the  tumor  before  cutting.  To  those 
whose  tendencies  are  toward  carbolic-acid  injections  let  me  give  a word 
of  warning  against  their  use  in  this  and  the  following  forms  of  the 
disease,  for  they  will  almost  invariably  lead  to  suppuration  and  make 
the  patient  very  miserable.  When  these  tags  are  acutely  inflamed  also, 
it  will  generally  be  found  to  save  trouble  to  amputate  them  rather  than 
to  incise  them. 

The  second  form  of  external  haemorrhoids  is  an  extravasation  of 
venous  blood  into  the  delicate  connective  tissue  of  the  margin  of  the 
anus.  Instead  of  a tag  of  skin  there  is  a round,  exquisitely  sensi- 
tive, venous  tumor,  showing  plainly  the  dark  mass  of  clotted  blood 
through  the  stretched  and  delicate  covering.  Such  a tumor  may  come 
on  quite  suddenly  after  straining  at  stool  or  a night’s  debauch.  At 
first  it  causes  uneasiness,  then  pain.  The  patient  vainly  endeavors 
to  relieve  himself  by  pressing  it  up  into  the  rectum,  and,  though 
pressure  for  the  moment  accomplishes  this,  the  tumor  reappears  &at 
once.  After  days  of  discomfort  such  a tumor  will  either  shrivel  up 
and  leave  a small  tag  of  the  first  variety,  or  the  clot  will  break  down 

and  suppurate;  there  will  be  a slight  discharge  of  pus  and  almost 
instant  relief. 
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In  sensible  persons  the  suffering  caused  by  this  condition  can  be 
instantly  relieved  by  passing  a fine,  sharp  bistoury  through  the  tumor 
and  turning  out  the  clot.  This  is  about  the  only  operation  in  surgery 
I ever  perform  without  the  patient’s  consent.  Otherwise,  the  sufferer 

must  be  put  to  bed,  the  liver 
freely  acted  upon  by  podophyl- 
lin,  and  the  painful  little  tumor 
treated  either  with  ice  or  hot 
poultices  as  may  seem  to  give 
the  most  relief. 

There  is  a form  of  internal 
haemorrhoid  which  stands  alone. 
It  is  the  slightly  raised  collec- 
tion of  arteries  and  veins  which 
strongly  resembles  a naevus.  It 
never  forms  much  of  a tumor, 
nor  is  it  apt  to  occasion  pain, 
but  it  bleeds  on  the  least  provo- 
cation, and  sometimes  nearly 
exsanguinates  the  patient.  A 
movement  of  the  bowels  is 
enough  to  start  the  flow,  and 
then,  if  an  examination  be 
made,  the  blood  will  be  seen 
issuing  iu  a jet  from  what 
seems  to  be  only  an  eroded  sur- 
face the  size  of  a finger-nail.  This  form  of  disease  is  also  readily  cured, 
and,  to  the  patient’s  delight,  it  can  always  be  done  “ without  operation.” 
With  a speculum  in  the  rectum  the  spot  is  first  dried  with  a pledget 
of  cotton,  and  then  thoroughly  painted  with  fuming  nitric  acid  on  the 
end  of  a match.  One  such  application  well  made  will  suffice  for  a 
radical  cure ; and  this,  bv  the  way,  is  the  only  form  of  luemorrhoid  in 
which  applications  of  nitric  acid  are  likely  to  do  much  good,  although 
at  one  time  this  form  of  treatment  enjoyed  a good  deal  of  popularity. 

Coming  now  to  internal  haemorrhoids  proper,  we  find  them  made  up 
of  masses  of  enlarged  veins  and  connective  tissue,  forming  distinct 
tumors  springing  from  the  rectal  wall  just  above  the  external  sphincter. 
When  uninflamed  and  not  eroded  or  ulcerated,  they  cause  little  pain, 
but  they  prolapse  at  stool,  are  sometimes  difficult  to  replace,  bleed  more 
or  less  freely,  and  may  excite  an  exaggerated  train  of  reflex  symptoms 
in  any  part  of  the  body  connected  by  its  nerve-supply  with  the  sacral 
plexus. 

In  the  treatment  of  this  condition  there  are  several  points  to  be 
considered.  First,  as  regards  palliation.  Many  sufferers  will  not 
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submit  to  a radical, cure,  and  for  them  it  is  possible  to  do  something 
by  simple  means,  though  perhaps  without  much  satisfaction.  Patients 
with  haemorrhoids  should  be  careful  as  to  diet  and  avoid  alcohol,  which 
either  by  its  irritation  of  the  alimentary  canal  or  its  action  in  causing 
congestion  of  the  liver  has  an  immediate  bad  effect.  When  a patient 
comes  for  treatment  with  a history  of  late  excesses,  the  first  thing  to  be 
done  is  to  unload  the  portal  circulation  by  active  catharsis.  Next,  the 
tumors  may  be  treated  by  certain  local  applications.  The  best  astrin- 
gent is  cold  water  freely  applied  to  the  parts  after  defecation  every  day. 
In  addition  to  this  a suppository  or  an  ointment  of  subsulphate  of  iron 
may  be  either  smeared  over  the  tumors  when  prolapsed  or  introduced 
into  the  rectum.  This  will  sometimes  in  great  measure  control  the 
bleeding.  Perfect  regularity  in  the  evacuations  must  also  be  secured  ; 
and  when  these  measures  have  been  carried  out,  about  all  has  been  done 
that  can  be  done  without  radical  operation. 

Occasionally  there  arises  a condition  of  complete  or  partial  strangu- 
lation which  requires  a word.  The  patient  with  large  tumors  finds,  to 
his  surprise,  that  they  have  come  down  and  cannot  be  replaced  as 
usual.  After  bruising  them  for  a time  in  the  attempt  he  leaves  them 
to  go  up  of  themselves,  and  goes  about  his  duties.  Soon  they  become 
painful  and  swollen,  and  after  a few  more  attempts  at  reduction  lie 
sends  for  a doctor.  By  this  time  the  tumors  may  have  become  partially 
gangrenous. 

Here  also  we  have  two  plans  of  treatment  to  choose  from.  My 
first  attempt  is  always  directed  toward  taking  advantage  of  the  patient’s 
extremity  and  getting  him  to  submit  to  a radical  operation.  The  con- 
dition of  the  parts  is  not  a contraindication  to  operation,  though  care 
must  be  exercised  as  to  the  amount  of  tissue  to  be  removed.  Failing 
in  this,  the  first  thing  is  to  accomplish  reduction  if  possible.  With  the 
patient  on  his  face  in  bed  and  the  buttocks  raised  upon  pillows,  the 
tumors  are  first  greased  with  sweet  oil.  Taxis  should  then  be  employed 
as  in  hernia,  the  last  part  down  being  the  first  to  be  put  back.  It  is 
better  to  confine  the  effort  to  one  part  of  the  mass,  for  if  this  will  go 
up  the  rest  will  follow.  Taking,  then,  some  one  prominent  point  on 
the  ends  of  the  first  two  fingers,  gentle  continuous  pressure  is  made, 
and  as  the  part  disappears  within  the  anus  the  fingers  follow  it  well  up 
into  the  rectum.  If  this  can  be  done,  the  remainder  can  generally  be 
reduced,  section  by  section,  in  the  same  way. 

Should  this  fail,  give  the  patient  a sufficient  quantity  of  ether  or 
chloroform  to  produce  primary  anaesthesia,  and  dilate  the  sphincter  till 
the  mass  can  be  reduced.  If  this  is  refused — and  it  sometimes  will  be 
leave  the  man  in  bed,  give  a cathartic,  put  ice  or  hot  poultices  on 
the  parts,  and  in  a week  or  so  they  will  subside.  If  sloughing  occur, 
it  will  go  far  to  effect  a radical  cure. 

Voi,.  II. — fi8 
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In  a work  of  this  nature  it  is  manifestly  impossible  to  consider  all 
of  the  possible  ways  of  radically  curing  haemorrhoids,  and  it  will  suffice 
for  our  purpose  merely  to  describe  those  most  generally  found  reliable. 
Of  these  there  are  two  which  will  always  cure  with. very  little  danger, 
and  which  have  given  entire  satisfaction  for  many  years;  and  every 
practitioner  will  choose  for  himself  between  the  ligature  and  the  clamp. 

The  operation  with  the  ligature  owes  its  deserved  popularity  to  the 
influence  and  practice  of  the  elder  Allingham  at  St.  Marks.  Briefly 
described,  it  consists  in  dissecting  off  the  pile  from  the  muscular  tissue 
with  the  scissors  till  its  upper  part  is  reached,  where  its  chief  blood- 
supply  is  received,  and  in  tightly  tying  the  remaining  pedicle  with  a 
strong  ligature,  both  pile  and  ligature  being  then  cut  short. 

This  is  an  operation  as  safe  and  as  certain  of  cure  as  any  in  surgery. 
It  is  quickly  and  easily  performed,  is  little  likely  to  be  followed  by 
accidents,  has  scarce  any  mortality,  and  is  in  every  respect  satisfactory. 
The  objections  to  it  are  that  it  sometimes  causes  a good  deal  of  after- 
pain— pain  which  I have  accounted  for  by  the  ligature  of  nerve-filaments 
in  the  pedicle. 

In  striving  to  find  some  equally  satisfactory  and  safe  method  of 
radically  curing  this  disease  I was  led  to  experiment  with  another  ope- 
ration, also  sanctioned  by  good  authority,  and  which  I hoped  might 
not  be  attended  by  the  same  amount  of  after-pain  as  the  ligature.  In 
the  operation  with  the  clamp  and  cautery  I believe  I have  found  it, 
but  this  is  all  that  I claim  for  this  operation  over  the  ligatui’e.  Did  I 
not  use  the  clamp,  I should  always  use  the  ligature,  and  by  either 
method  every  case  of  piles  may  be  cured  where  any  operative  procedure 
in  indicated. 

My  own  operation  with  the  clamp  and  cautery  I adopted  on  the 
recommendation  of  Henry  Smith  of  London.  I claim  no  originality 
in  it,  except  as  every  operation  will  be  slightly  modified  in  technique 
by  the  individual  operator;  but  I do  believe  that  by  it  a radical  cure 
can  be  effected  as  safely  (and  no  more  so)  as  by  the  ligature,  and  more 
especially  that  my  patients  suffer  less  during  convalescence  than  do  those 
operated  upon  by  the  ligature.  This  I am  in  the  habit  of  accounting 
for  by  the  fact  that  no  nerve  is  tied  up  in  a string — that  sensibility  in 
the  pedicle  of  the  tumor  removed  is  in  great  part  destroyed  by  the 
application  of  the  actual  cautery.  I believe  also  that  there  is  less  reflex 
irritation,  that  the  catheter  has  less  frequently  to  be  used,  and  that  my 
patients  are  altogether  more  comfortable  than  those  operated  upon  by 
the  ligature. 

Of  course  pain  is  more  or  less  relative,  and  in  the  settlement  of 
such  questions  as  these  large  numbers  of  cases  must  be  compared.  I 
do  not  wish  to  convey  the  idea  that  the  operation  performed  by  myself 
is  painless,  for  occasionally  a nervous  patient  will  complain  a good  deal 
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of  pain  for  several  hours;  but  it  is  an  unusual  thing  in  my  own  prac- 
tice to  give  any  morphine  after  the  operation  or  to  have  to  resort  to  the 
catheter.  It  is  not  long  since  I operated  upon  an  active  business-man 
in  the  afternoon,  and  in  the  early  evening  found  him  sitting  up  in  bed 
presiding  at  a directors’  meeting,  having  eaten  a good  dinner,  and 
smoking  a cigar.  My  students  at  the  Post-Graduate  Medical  School 
are  not  at  all  surprised  to  see  these  patients  dress  and  come  down  stairs 
to  show  themselves  to  the  class  forty-eight  hours  after  the  operation. 
I never  refuse  to  allow  a patient  to  dress  himself  and  be  about  his 
room  on  the  second  day,  and  most  of  them  prefer  to  do  so.  This  is 
all  the  advantage  that  I claim  for  the  cautery  over  the  clamp,  and  this 
claim  I believe  to  be  well  founded. 

I find  that  no  verbal  description  will  teach  all  men  how  to  perform 
this  operation,  which  is  one  of  the  simplest,  and  I must  confess  to 
never  having  seen  anybody  else  perform  it  except  under  my  personal 
supervision.  Very  early  in  my  experience  I modified  the  clamp  of 
Smith  to  suit  my  own  ideas,  and  abandoned  entirely  his  different  forms 
of  cautery-irons  for  a simple  medium-sized  point  of  the  Paquelin  cau- 
tery. There  are  but  four  instruments  necessary  for  the  operation — the 
clamp,  cautery,  a long  pair  of  scissors,  and  long  double-pointed  forceps 
after  the  general  pattern  shown  in  the  cut. 


Fig.  81. 


The  sphincter  is  first  sufficiently  dilated  to  allow  of  bringing  down 
the  piles  outside  of  the  anus  with  the  forceps.  If  the  tumor  involves 
the  margin  of  the  anus,  and  if  it  is  desirable  to  remove  a portion  of 
the  skin  of  the  anus  with  the  pile,  a groove  is  made  in  the  skin  with 


Fig.  82. 


Author’s  Clamp. 


the  scissors,  otherwise  they  are  not  used.  In  the  groove  thus  made  the 
clamp  (Fig.  82)  is  applied,  the  tumor  to  be  removed  being  drawn 
well  downward  by  the  forceps.  This  groove  answers  exactly  the  same 
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purpose  as  the  cut  made  by  Alliugham  for  the  ligature.  It  prevents 
the  burning  or  crushing  of  healthy  skin,  exactly  as  it  avoids  including 
it  in  the  ligature.  With  the  clamp  in  position  the  mass  of  the  tumor 
to  be  removed  is  cut  oli‘  with  the  scissors,  care  being  taken  to  leave  a 
good  substantial  stump  outside  of  the  bite  of  the  clamp  for  the  appli- 
cation of  the  cautery.  During  this  cutting  the  clamp  acts  merely  as  a 
temporary  ligature  to  prevent  bleeding.  It  is  not  at  all  a crushing 
instrument,  and  has  only  sufficient  force  to  prevent  the  pedicle  from 
slipping  out  of  reach,  and  to  control  all  haemorrhage  while  in  position. 
The  cautery  is  then  applied  freely  to  the  stump  left  by  the  scissors,  till 
it  has  been  burned  down  even  with  the  surface  of  the  clamp.  The 
object  of  the  cautery  is  simply  to  prevent  bleeding  after  the  clamp  is 
removed.  It  is  well  to  relax  the  clamp  slowly,  and  see  if  the  cauteri- 
zation has  been  sufficient  for  this  purpose.  If  no  bleeding  point 
appears,  the  clamp  may  be  entirely  removed  and  the  burned  stump 
allowed  to  slip  up  into  the  rectum.  Should  any  vessel  not  be  closed, 
the  clamp,  being  still  in  position,  is  immediately  tightened  and  the 
cautery  applied  again.  It  will  be  seen  by  the  cut  that  the  instrument 
is  provided  with  a screw  for  keeping  the  blades  closed.  This  may  be 
useful,  but  in  ordinary  cases  is  of  no  value.  The  instrument  is  con- 
trolled entirely  by  the  left  hand,  the  handles  being  made  long  and  strong 
for  this  purpose. 

There  are  several  points  which  I find  need  special  attention  in  this 
operation.  I found  not  long  since  that  they  were  practising  it  in 
Toronto  with  results  not  at  all  satisfactory.  There  were  great  pain, 
inflammation,  and  some  sloughing  after  the  operation.  I had  occasion 
to  operate  on  one  of  the  medical  gentlemen  of  that  city,  and  could  only 
persuade  him  to  submit  to  it  with  difficulty.  After  convalescence  the 
difference  between  his  own  case  and  those  he  had  seen  was  so  great  that 
he  determined  to  see  me  operate  on  somebody  else,  and  the  reasons  for 
the  difference  became  manifest.  In  the  operations  he  had  seen  the 
clamp  had  been  passed  into  the  rectum  parallel  with  its  axis,  and  the 
cautery  had  been  passed  up  after  it  to  do  its  work.  It  will  be  seen 
that  my  clamp  has  no  ivory  shields,  as  has  Smith’s,  to  protect  adjacent 
parts.  * The  parts  need  no  protection,  for  the  piles  are  brought  outside 
of  the  anus,  and  the  clamp  is  applied  across  the  orifice,  not  within  it. 

There  is  said  to  be  danger  of  haemorrhage  from  this  operation.  I 
have  known  of  one  case  of  fatal  haemorrhage  a few  hours  after  it,  but 
I have  known  of  many  cases  of  haemorrhage  after  other  operations 
improperly  performed. 

The  application  of  the  hot  iron  to  a bleeding  surface  is  still  con- 
sidered a good  haemostatic  in  suitable  cases ; why  not  in  the  rectum  ? 
And  yet  I can  easily  see  how  an  unskilful  operator  may  have  bleeding 
after  this  method.  It  will  be  seen  that  my  clamp  does  not  shut  parallel, 
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and  when  a large  mass  of  tissue  is  in  the  heel  there  will  be  very  little 
pressure  upon  that  in  the  grasp  of  the  end.  Cutting  off  such  a large 
mass  will  sometimes  allow  of  some  escape  of  the  stump  from  the  point 
ot  the  instrument.  That  which  remains  is  cauterized  ; there  is  a spout- 
ing vessel  in  the  end  of  the  cut  that  has  escaped  the  cautery,  and  bleed- 
ing results.  If  the  clamp  is  put  on  with  the  heel  up  the  rectum  and 
the  point  at  the  cutaneous  margin  of  the  pile,  the  bleeding  point  must 
be  at  the  surface.  If  put  on  in  the  reverse  direction,  which  is  a little 
easier,  the  bleeding  point  will  be  high  up  in  the  bowel. 

The  only  answer  to  this  is  that  leaving  a spouting  vessel  in  the 
stump  without  applying  the  cautery  to  it  is  not  the  clamp-and-cautery 
opeiation,  and  is  a decidedly  reckless  and  unsafe  piece  of  surgery. 

I have  great  faith  in  these  eschars  myself  to  prevent  bleeding — so 
gieat  that  aftei  every  operation  I introduce  a large  speculum,  dilate  the 
bowel,  and  irrigate  it  thoroughly  with  bichloride  solution.  If  there 
is  any  bleeding,  I see  it  and  go  back  after  it,  and  I teach  my  students 
never  to  leave  such  a rectum  till  they  are  sure  there  is  no  bleeding 
from  within  it.  . The  cutaneous  incisions  with  the  scissors  will  bleed 
some,  and  this  is  controlled  by  pad  and  bandage. 

One  other  point  to  be  guarded  against : this  operation  is  capable  of 
pioducing  a stricture  of  the  anus.  So  is  the  ligature  or  any  other 
where  tissue  is  removed.  The  clamp  should  not  be  recklessly  applied 
to  the  entire  circumference  of  the  anus,  but  small  intervals  of  sound 
mucous  membrane  should  be  left  at  least  at  two  opposite  points.  The 
operation  is  applicable  to  the  most  severe  cases,  and  sufficient  tissue  can 
always  be  removed  to  cure  without  causing  undue  contraction  if  proper 
care  be  used.  Should  stricture  result,  it  is  not  a very  serious  affair,  and 
is  very  easily  cured  by  proper  dilatation. 

Aftei  the  operation  a pad  of  lint  and  a T bandage  are  tightly 
applied.  In  a couple  of  hours  these  may  be  removed,  and  a poultice 
substituted,  which  will  relieve  the  pain.  I make  no  attempt  to  confine 
the  bowels  after  operation,  and  give  a laxative  at  the  end  of  forty-eight 
lours  to  secure  a passage.  With  average  rest  and  quiet  cicatrization 
wdl  be  complete  in  about  three  weeks.  During  the  first  week  I try  to 
keep  my  patients  in  the  house,  but  afterward  they  attend  to  their  usual 
dutoes,  unless  this  requires  them  to  be  much  on  their  feet,  in  which  case 

I insist  upon  longer  rest  and  watch  the  healing  process  much  more 
carefully. 

There  is  little  more  to  be  said.  The  dangers  of  this  method  can 
easily  be  seen  and  as  easily  avoided.  I have  never  had  an  unpleasant 
experience  with  it,  but  no  operation  is  perfectly  safe  in  unskilful  hands. 
Sometimes,  when  the  sloughs  separate,  I may  have  a fatal  case  of 
secondary  haemorrhage,  and  so  may  anybody  else  with  the  ligature 
about  the  tenth  day,  when  it  comes  away.  I spoke  of  one  fatal  case 
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of  primary  haemorrhage,  and  that  this  may  not  have  undue  weight 
against  my  favorite  method  1 will  mention  that  not  long  ago  there  was 
a death  in  one  of  our  largest  and  best  hospitals  from  the  same  cause — 
after  the  ligature.  Neither  is  to  be  laid  to  the  operation — both  to 
the  operators. 

So  much  interest  is  felt  by  many  in  the  method  of  treating  haemor- 
rhoids by  injections  of  carbolic  acid  or  other  substances  that  it  may  be 
best  to  devote  a few  words  to  it  before  closing  the  consideration  of  this 
subject. 

The  method  is  well  understood  by  the  profession  at  large,  and  it  has 
its  advantages,  which,  however,  are  more  than  counterbalanced  by  its 
risks.  The  advantages  are,  that,  by  what  seems  to  the  patient  a trifling 
and,  for  the  moment,  painless  puncture  of  a needle,  his  piles  may  be 
greatly  relieved.  The  disadvantages  are  that  the  injection  of  an 
irritant  fluid  into  the  substance  of  a vascular  tumor  is  liable  to  set 
up  a good  deal  of  trouble.  The  remedy  is  too  uncertain  in  its  results 
to  be  recommended.  Many  cases  are  quite  satisfactory.  There  is  apt 
to  be  a good  deal  of  pain  following  the  injection,  coming  on  in  the 
course  of  a few  hours  and  lasting  some  days  ; but  the  mild  amount  of 
inflammation  thus  set  up  results  in  hardening  and  shrinking  of  the 
tumor,  so  that  for  a time  it  neither  bleeds  nor  protrudes.  The  relief 
thus  obtained  may  last  two  or  three  years,  after  which  the  condition 
will  be  the  same  as  before. 

If  this  amount  of  palliation  could  be  secured  without  risk  to  the 
patient,  the  treatment  would  be  a most  excellent  one ; but,  unfortu- 
nately, such  is  not  the  case.  Great  pain  often  succeeds  the  injections — 
pain  sufficient  to  confine  the  patient  in  bed  and  render  necessary  large 
doses  of  opium.  In  many  cases  the  injection  will  cause  a slough,  and 
when  the  slough  separates  there  may  be  severe  haemorrhage,  and  a 
ragged  ulcer  remains,  1’equiring  careful  treatment  for  its  cure.  If  the 
slough  be  circumscribed,  the  patient  is  apt  to  be  cured  of  that  partic- 
ular hemorrhoid ; but  there  is  often  burrowing,  and  a class  of  blind 
fistule  with  internal  openings  results  which  cannot  be  cured  without 
operation. 

In  many  cases  small  marginal  abscesses  result.  These,  in  my 
experience,  have  not  been  larger  than  the  end  of  the  thumb,  have 
always  been  just  at  the  margin  of  the  anus  on  the  same  side  as  the  pile 
injected,  and  unless  freely  opened  have  made  small  subcutaneous 
fistulae.  They  are  not  situated  at  the  point  of  puncture,  but  lower 
down. 

Finally,  when  an  inflammation  is  started  in  the  walls  of  the  rectum, 
no  man  can  limit  its  extent,  and  either  a circumscribed  or  general  peri- 
proctitis may  be  the  result.  Large  abscesses  may  form,  the  patient  has 
the  usual  signs  of  septic  poisoning,  the  lymphatics  in  the  pelvis  and  groin 
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become  involved,  and  if  the  patient’s  life  is  saved,  it  is  only  by  good 
luck  and  bold  surgery. 

All  these  accidents  have  occurred  after  injections  made  by  myself, 
and  others  have  reported  fatal  results.  For  these  reasons  I have  prac- 
tically abandoned  the  treatment,  and  yet  it  has  its  fascinations.  Not 
long  since  a woman  came  to  my  clinic  complaining  of  the  loss  of  blood 
from  the  rectum.  fc»he  was  just  at  the  end  of  the  third  month  of 
pregnancy,  and  was  covered  with  an  early  syphilitic  eruption.  It  was 
impossible  to  operate  on  her  haemorrhoids,  and  for  the  sake  of  showing 
the  class  how  it  was  done  I made  three  injections  of  a 10  per  cent, 
solution  of  carbolic  acid  at  intervals  into  three  tumors.  The  result 
was  perfectly  satisfactory,  the  woman  believing  herself  cured.  This 
ma>'  oe  done  in  a number  of  cases,  and  just  as  confidence  is  established 
in  the  mind  of  the  practitioner,  and  for  no  reason  that  can  be  foreseen, 
an  injection  of  moderate  strength  will  set  up  some  of  the  accidents  I 
have  enumerated.  I believe  that  my  personal  experience  with  this 
method,  over  which  I was  at  one  time  very  enthusiastic,  is  not  different 
from  that  of  others  who  have  given  it  a fair  trial  in  any  considerable 
number  of  cases,  either  in  hospital  or  private  practice.  I know  that  it 
coincides  very  accurately  with  the  results  at  St.  Mark’s,  where  its  use 
has  also  been  abandoned. 

Prolapse  and  Invagination. 

The  simplest  form  of  prolapse  is  that  which  is  composed  only  of 
the  mucous  membrane  of  the  rectum.  It  is  also  the  form  most  com- 
monly seen,  and  to  a slight  extent  is  often  found  in  connection  with 
old  and  laige  haemorrhoids.  It  is  said  to  be  more  frequent  in  women 
than  in  men,  and  it  is  the  form  usually  seen  in  children. 

The  second  variety  of  prolapse  is  an  exaggeration  of  the  first.  It 
consists  not  in  a sliding  down  of  the  mucous  membrane,  but  in  an 
inversion  of  all  the  coats  of  the  bowel,  and  therefore,  when  of  sufficient 
extent,  of  the  peritoneum.  The  first  variety  is  shown  in  Fig.  83,  and 
the  second  in  Fig.  84.  In  both  these  varieties  the  protrusion  begins 
at  the  part  of  the  rectum  nearest  the  anus.  In  the  third  variety  the 
part  of  the  rectum  higher  up  is  passed  into  and  through  that  nearest 
the  anus,  and  what  is  known  as  invagination  or  intussusception  takes 
flace-  In  the  fourth  variety  we  have  the  same  condition  as  in  the  last, 
except  that  a portion  of  the  gut  farther  away  from  the  anus  is  impli- 
cated, and  the  invaginated  portion  may  not  appear  at  the  anus  at  all. 
We  may  have,  therefore,  invagination  with  prolapsus  or  invagination 
without  prolapsus. 

This  condition  must,  of  necessity,  cause  a sulcus  or  groove  to  exist 
between  the  containing  and  contained  portions,  where  the  mucous  mem- 
brane of  the  one  is  directly  continuous  with  that  of  the  other,  and  the 
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depth  of  this  sulcus  from  the  anus  depends  upon  the  point  at  which  the 
invagination  has  occurred. 

Such  a protrusion  as  this  is  evidently  composed  of  an  entering  and 

Fig.  S3. 


First  Variety  of  Prolapse. 


returning  portion  of  bowel,  each  in  its  whole  thickness  (Fig.  85). 
There  is  the  ensheathing  portion,  1 ; the  entering  portion,  3 ; the 
returning  portion,  2 ; which  must  be  carefully  distinguished  from 

Fig.  84. 


Second  Variety  of  Prolapse. 


each  other.  The  former  ( 1 ) is  sometimes  spoken  of  as  the  intussus- 
cipiens,  and  the  two  others  combined  as  the  intussusception.  Within 
the  sulcus  (4)  two  mucous  surfaces  are  in  contact,  and  without  the  sul- 
cus (5)  two  serous  surfaces.  The  point  ( 6 ) where  the  entering  portion 
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(3)  becomes  the  returning  portion  ( '2 ) is  known  as  the  apex  of  the  intus- 
susception, and  the  point  (7)  where  the  returning  portion  joins  the  sheatli 
is  the  neck. 

The  causes  tending  to  produce  a prolapse  are  various  : First,  those 


Fig.  85. 
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Intussusception. 

which  tend  mechanically  to  draw  down  the  mucous  membrane  in  defe- 
cation, such  as  polypus,  haemorrhoids,  vegetations,  and  tumors.  Second, 
are  those  which  produce  tenesmus  and  muscular  spasm,  such  as  fissure, 
worms,  proctitis,  dysentery,  phimosis,  cystitis,  calculus,  and  stricture 
of  the  urethra.  Third,  are  those  which  tend  to  weaken  or  destroy 
the  action  of  the  sphincters,  such  as  ulceration  or  incision  or  spinal 
paralysis. 

Prolapsus  of  the  first  and  second  varieties  generally  comes  on  grad- 
ually,  and  not  suddenly,  though  the  reverse  may  be  the  case.  It  may 
be  partial  or  complete  as  regards  the  circumference  of  the  rectum.  It 
is  at  first  spontaneously  reducible,  or  at  least  easily  replaced  by  gentle 
pressure,  and  it  remains  reduced  till  the  next  act  of  defecation  ; but  as 
the  size  of  the  prolapse  increases  the  difficulty  of  reduction  becomes 
greater. 

Prolapsus  of  the  first  variety  when  slight  in  extent  is  not  infre- 
quently mistaken  for  haemorrhoids  at  a casual  examination,  especially 
when  it  is  confined  to  a portion  of  the  circumference  of  the  gut.  With 
care,  however,  a protrusion  composed  of  healthy  or  slightly  eroded 
mucous  membrane  can  always  be  distinguished  from  a tumor  made  of 
blood-vessels  and  connective  tissue  located  beneath  the  mucous  mem- 
brane. When  the  tumor  is  larger  the  diagnosis  presents  no  difficulties. 

In  every  prolapse  of  large  dimensions  the  surgeon  must  be  prepared 
to  find  all  of  the  coats  of  the  gut  involved,  and  hence  must  be  on  the 
lookout  for  the  peritoneum.  From  the  anatomy  of  the  peritoneum  it 
is  much  more  likely  to  be  found  in  the  anterior  portion  of  the  tumor 
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than  in  the  posterior,  but  it  may  be  in  both.  In  the  peritoneal  pouch 
thus  formed  there  may  be  located  coils  of  small  intestine,  an  ovary,  or 
even  the  uterus,  as  will  be  more  fully  described  later.  As  this  variety 
of  the  disease  only  differs  from  the  first  in  degree,  there  is  no  groove 
or  sulcus,  as  in  that  next  to  be  described,  and  the  absence  of  such  a 
groove  is  therefore  no  proof  against  the  presence  of  peritoneum  in  the 
tumor. 

It  is  a mistake  to  suppose  that  this  second  variety  is  not  met  with  in 
children,  although  it  is  unquestionably  more  common  in  adults.  It 
may  be  distinguished  from  the  first  generally  by  the  touch.  With  one 
finger  within  the  gut  and  the  thumb  outside  it  will  generally  be  possi- 
ble to  decide  whether  the  tumor  is  composed  of  all  the  walls  of  the 
bowels  or  of  the  mucous  membrane  alone.  The  form  of  the  tumor  is 
conical ; its  walls  are  thick  and  firm  ; when  pressed  between  the  fin- 
gers the  gurgling  of  gas  may  be  felt  in  a contained  loop  of  small  intes- 
tine, or  there  may  be  resonance  on  percussion,  and  the  hernial  contents 
may  be  reduced  ; the  oi’ifice  is  not  round  and  patulous,  but  slit-like  and 
drawn  backward  by  the  attachment  of  the  meso-rectum  or  forward  by 
the  vagina. 

A prolapse  left  untreated  usually  increases.  At  first  it  only  appears 
on  defecation  ; later  it  is  down  all  the  time.  At  first  it  is  easily  redu- 
cible ; then  a change  occurs,  and  replacement  is  no  longer  possible. 
When  inflammation  occurs  there  is  more  or  less  local  irritation  and 
general  constitutional  disturbance.  The  prolapse  becomes  swollen, 
hard,  and  painful,  and  the  tumor  is  subsequently  larger  and  harder 
than  before,  from  infiltration.  The  mucous  membrane  may  at  any 
time  become  eroded  and  ulcerated  from  irritation.  Strangulation  is 
rare,  but  may  occur  at  any  time.  It  may  be  only  temporary  when 
properly  treated,  or  it  may  end  in  sloughing,  which  shall  involve  a 
part  or  he  whole  of  the  tumor.  It  may  result  in  cure  from  cicatricial 
contraction,  or  in  general  peritonitis  and  death.  When  it  involves  the 
entire  circumference  of  the  tumor,  a stricture  of  greater  or  less  gravity 
is  the  necessary  result.  These  changes  are  not  apt  to  occur  in  the  first 
variety  of  the  disease,  and  are  generally  confined  to  the  second  and 
third. 

The  treatment  of  prolapsus  of  the  first  and  second  varieties  may  be 
either  curative  or  palliative.  Often  the  surgeon’s  first  efforts  must  be 
directed  toward  effecting  the  reduction  of  the  mass.  In  children  this 
may  generally  be  done  by  laying  the  little  patient  on  its  lace  over  the 
knees,  and  making  gentle  pressure  on  the  mass  with  greased  fingers. 
If  this  cannot  be  accomplished  without  undue  force  and  bruising  ol  the 
mass,  the  child  should  at  once  be  etherized  and  a radical  operation  per- 
formed. 

In  an  adult,  however,  both  ether  and  operation  may  be  either 
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refused,  or,  on  account  of  a bad  general  condition,  contraindicated.  In 
such  a case,  after  gentle  taxis  in  the  knee-elbow  position  has  been  tried 
and  failed,  cold  should  be  applied  while  the  patient  remains  prone  in 
bed  with  the  pelvis  raised  by  pillows,  and  this  may  be  alternated  with 
warm  poultices  and  with  plentiful  applications  of  an  ointment  of  opium 
and  belladonna.  When  by  the  action  of  the  sphincters  the  tumor  has 
become  oedematous,  cold  is  especially  indicated,  but  it  must  not  be  too 
long  or  vigorously  applied,  lest  sloughing  result.  When  sloughs  have 
already  appeared,  the  case  must  be  left  to  time  and  charcoal  poultices, 
and,  unless  the  sloughing  be  very  extensive  or  circular  in  shape,  a 
radical  cure  will  often  result  after  about  three  weeks’  rest  in  bed. 

Before  any  kind  of  treatment  except  reduction  is  begun  the  surgeon 
must  carefully  seek  for  some  exciting  cause,  the  removal  of  which  will 
effect  an  immediate  cure.  Polypus  is  the  most  frequent  and  efficient 
of  these,  and  many  a case  of  extensive  prolapsus  in  children  may  be 
cured  by  passing  the  finger  into  the  bowels  and  breaking  off  a small 
fleshy  tumor  hanging  loose  by  a long  slender  stem.  Worms,  consti- 
pation, phimosis,  and  calculus  should  all  be  looked  for  and  treated 
before  any  operation  is  done  upon  a prolapsus  dependent  upon  their 
irritation. 

The  palliative  treatment  is  directed  toward  diminishing  the  fre- 
quency and  amount  of  the  prolapse,  and  in  children  a cure  may  some- 
times be  effected  by  these  means  alone.  The  tumor  may  sometimes  be 
prevented  from  descending  during  defecation  by  having  the  act  performed 
in  the  standing  posture,  or  recumbent  in  bed  with  one  buttock  pulled 
aside  to  tighten  the  anal  orifice.  After  the  bowels  have  moved,  if  the 
tumor  has  come  down,  it  should  be  washed  with  an  astringent  (alum, 
tincture  of  iron,  oak  bark)  and  gently  replaced,  the  patient  being  con- 
fined to  the  bed  for  a time  to  prevent  re-descent.  After  the  bowel  has 
ceased  to  descend  with  defecation,  an  astringent  injection  may  be  given 
every  night  with  advantage,  and  allowed  to  remain  in  all  night.  This 
should  not  be  more  than  a couple  of  ounces. 

After  inflammation  or  partial  strangulation  has  occurred,  a cure  by 
these  simple  measures  is  scarcely  to  be  expected.  The  conditions  are 
changed ; the  tumor  is  thickened  and  increased  in  hardness ; it  has 
become  too  large  for  its  former  relations  in  the  pelvis,  and  is  itself  a 
cause  of  irritation. 

There  are  two  ways  of  curing  a prolapse : one  is  the  reduction  in 
the  size  of  the  tumor  or  its  complete  removal ; the  other  is  the  tighten- 
ing of  the  anus,  so  that  it  cannot  descend.  In  any  case  one  or  both 
of  these  methods  may  be  attempted. 

Attempts,  and  some  of  them  successful  in  severe  cases,  have  been 
made  to  cause  a decrease  in  the  size  of  the  tumor  by  injecting  certain 
irritating  substances  into  the  tumor  itsel-f  and  the  surrounding  cellular 
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tissue.  The  plan  is  one  which  has  never  acquired  much  popularity 
except  in  the  slight  eases  associated  with  haemorrhoids,  in  which, 
when  the  latter  have  been  reduced  in  si/e  by  injections  of  carbolic 
acid,  the  prolapsus  dependent  upon  them  has  also  ceased  to  be 
troublesome. 

The  first  form  of  prolapsus  may  be  cured  by  one  of  the  three  fol- 
lowing methods  : When  not  too  large  or  too  much  thickened,  a thorough 
painting  of  the  mucous  membrane  with  strong  nitric  acid  will  generally 
cause  just  sufficient  sloughing  to  result  in  a cure.  The  application 
must  be  made  when  the  tumor  is  down.  The  part  should  first  be  dried 
of  its  mucus  with  a little  cotton,  and  the  acid  then  applied  lightly  on 
the  end  of  a stick.  Only  enough  should  be  put  on  to  cause  a distinct 
change  in  color,  and  the  acid  should  very  carefully  be  confined  to 
the  mucous  membrane,  and  not  applied  to  the  skin.  The  application 
is  not  in  itself  painful.  The  tumor  should  then  be  greased  and  reduced, 
a pad  should  be  placed  over  the  anus,  and  the  buttocks  drawn  together 
with  a broad  strip  of  adhesive  plaster.  The  bowels  should  not  be 
allowed  to  move  for  three  days,  and  then  an  enema  of  oil  should  be 
given,  and  great  care  taken  to  prevent  the  descent  of  the  tumor,  as 
before  indicated.  It  may  be  necessary  to  repeat  the  use  of  the  acid  a 
second  time,  but  it  will  generally  be  efficient  in  the  end.  This  plan  is 
especially  adapted  to  children,  in  whom  there  is  apt  to  be  a good 
sphincter. 

In  old  people,  where  the  sphincters  have  lost  some  of  their  power, 
and  in  children  who  have  resisted  this  method,  another  plan  of  cauter- 
ization will  be  more  effectual.  This  is  known  as  Van  Buren’s  treat- 
ment, and  is  performed  as  follows : With  the  patient  under  ether  and 
the  prolapse  down,  the  smallest  tip  of  the  Paquelin  cautery,  heated  only 
to  a dull  red,  is  drawn  over  the  length  of  the  tumor  with  just  sufficient 
force  to  s:o  through  the  mucous  membrane.  Five  or  six  linear  eschars 
should  be  made,  very  lightly  at  the  upper  portion,  heavier  below.  The 
tumor  should  then  be  replaced,  and  the  sphincter  burned  at  two  points 
on  opposite  sides  with  the  same  iron  ; but  these  cuts  should  be  made 
into  the  substance  of  the  muscle,  so  that  the  resulting  contraction  will 
lessen  the  size  of  the  anus.  After  the  cauterization  the  patient  should 
be  treated  as  after  the  application  of  the  nitric  acid. 

In  more  severe  cases  still,  and  in  cases  of  the  second  form  of  the 
disease  in  which  there  is  no  reason  to  fear  the  presence  of  peritoneum 
a still  more  radical  operation  may  be  done.  This  is  exactly  the  same 
clamp-and-cautery  operation  described  in  speaking  of  haemorrhoids, 
and  it  is  equally  satisfactory.  It  has  been  applied  in  years  gone  by 
to  very  large  tumors  containing  peritoneum — tumors  the  size  of  a 
cocoanut — and  with  good  results ; but  now  we  have  a better  way  of 
dealing  with  all  the  cases  in  which,  from  their  size,  the  presence  of  the 


PROLAPSE  AND  INVAGINATION. 


1085 


peritoneum  is  to  be  apprehended,  as  well  as  those  old  and  severe  ones 
sometimes  met  with  which  have  resisted  all  other  methods  of  cure. 

The  operation  of  circular  amputation  and  suture  has  been  applied 
occasionally  to  old  cases  of  prolapse  for  some  years,  and  within  the  last 
year  or  two  has  become  quite  general.  It  is  done  in  several  different 
ways,  but  the  essential  idea  is  the  same  in  all.  It  consists  in  first 
making  sure  that  the  prolapsus  contains  no  hernial  contents,  then  in 
amputating  it  below  the  anus — first  the  anterior  half,  and  then  the 
posterior — and,  finally,  in  carefully  suturing  first  the  serous  surfaces 


if  they  are  present,  and  secondly  the  other  layers  of  the  gut.  I have 
found  it  an  advantage  to  transfix  the  tumor  after  it  has  been  well  pulled 
down  by  two  long  needles,  passed  so  as  to  cross  each  other  through  the 
entire  thickness  of  the  prolapsus  just  below  the  sphincters,  and  then  to 
encircle  the  mass  with  an  elastic  ligature  above  the  needles,  which  pre- 
vent it  from  slipping.  This  does  not  at  all  interfere  with  the  operation, 
and  effectually  controls  the  bleeding,  which  is  apt  to  be  profuse  when 
the  gut  is  amputated.  Of  course  the  greatest  care  is  necessary  in  an 
operation  such  as  this  to  be  sure  that  the  amputated  mass  does  not 
contain  a loop  of  small  intestine.  The  results  of  this  method  seem  to 
be  exceedingly  good,  and  when  done  properly  the  plan  is  to  be  recom- 
mended in  cases  in  which  milder  methods  have  failed. 

The  surgeon  will  occasionally  be  called  to  treat  a case  of  quite 
extensive  prolapse  in  which  there  is  a circular  slough,  and  must  know 
what  to  do  in  such  an  emergency.  It  is  not  best  to  leave  these  cases  to 
nature,  for  though  the  slough  will  separate  and  the  tumor  shrink  up 
and  finally  become  reducible,  the  slough  will  leave  a circular  stricture, 
and  the  lower  down,  nearer  the  apex  of  the  prolapse,  the  slough  is,  the 
higher  up  and  less  amenable  to  subsequent  treatment  the  stricture  will 
be.  In  all  such  cases  the  operation  of  circular  amputation  and  suture 
is  to  be  recommended.  Even  should  the  amputation  be  followed  bv 
some  contraction,  the  stricture  will  be  low  down  near  the  sphincter,  and 
can  easily  be  treated  by  subsequent  dilatation. 

Every  few  months  a case  is  reported  in  some  journal  of  so-called 
“spontaneous  rupture  of  the  rectum”  or  of  “rectal  hernia,”  with  pro- 
trusion of  a mass  of  small  intestine,  and  death.  Almost  invariably, 
the  history  begins  with  the  statement  that  the  patient  had  suffered  for 
years  from  prolapse.  These  cases  almost  all  come  under  the  second 
class  described,  and  are  cases  of  rupture  of  weakened  and  inflamed 
prolapsus,  usually  either  from  direct  violence  or  from  straining  at  stool, 
although  a weakened  rectum  may  rupture  and  permit  of  the  escape  of 
small  intestine  where  there  has  been  no  previous  prolapsus.  It  is 

doubtful  whether  a healthy  rectum  is  ever  ruptured  except  as  a result 
of  direct  injury. 

In  my  work  on  The  Rectum  and  Anus  I have  collected  all  of  these 
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cases  obtainable,  some  twelve  in  number,  and  have  analyzed  them. 
For  lack  of  space  the  reader  is  referred  to  that  work  for  a full  ac- 
count of  the  disease.  Here  I wish  only  to  call  attention  to  the  treat- 
ment. Only  two  of  these  cases  have  recovered.  One  was  a very  earlv 
one  (Nedham,  1755),  in  which,  after  the  protruding  mass,  measuring 
fifty-seven  inches,  had  become  gangrenous,  it  was  simply  cut  off  close  to 
the  anus.  The  other  is  one  in  which  the  hernia  of  the  small  intestine 
followed  an  operation  by  Henry  Smith  on  a large  prolapsus  with  the 
clamp  and  cautery.  Only  a knuckle  of  the  gut  protruded,  was  at  once 
reduced,  and  no  bad  symptoms  followed. 

The  general  principles  which  should  guide  in  the  treatment  of 
this  accident  are  plain,  and  I am  anxiously  waiting  the  report  of 
the  first  fortunate  case  in  which  their  adoption  will  be  followed  by  a 
cure. 

There  is  no  doubt  that  the  first  thing  to  be  done  is  to  effect  the 
reduction  of  the  mass  after  it  has  been  properly  cleansed.  The  amount 
is  often  many  feet,  and  it  is  usually  distended  with  gas  and  faeces ; the 
rent  through  which  it  must  be  returned  into  the  peritoneal  cavity  is 
more  or  less  concealed,  and  the  gut  constantly  tends  to  pass  upward 
into  the  rectum.  The  loops  last  descended  should  first  be  replaced, 
but  the  whole  mass  has  seldom  been  replaced  without  laparotomy. 
After  reduction  the  rent  in  the  gut  should  be  sutured  if  possible,  and  a 
posterior  division  of  the  gut  down  and  past  the  coccyx  and  along  the 
side  of  the  sacrum  may  render  this  possible,  though  it  will  always  be 
found  a difficult  undertaking.  Nor  do  I believe  it  to  be  absolutely 
essential  to  recovery  if  the  rectum  be  properly  cleansed  and  tamponed 
with  iodoform  gauze  around  a rectal  tube. 

If  the  protruded  gut  be  gangrenous,  the  gangrenous  part  must  be 
amputated,  and  the  choice  remains  between  circular  sutime  with  subse- 
quent replacement,  or  the  formation  of  a rectal  artificial  anus  by 
fastening  the  proximal  extremity  to  the  rectum  at  the  site  of  the 
laceration.  This  is  evidently  what  Nature  did  in  her  cure  of  Ned- 
ham’s  celebrated  case. 

In  the  third  form  of  prolapsus,  the  form  in  which  there  is  an  intus- 
susception protruding  from  the  anus,  the  diagnosis  is  made  by  the 
presence  of  the  sulcus,  as  before  indicated.  The  depth  of  this  sulcus 
will  sometimes  give  important  information,  for  the  upper  part  of  the 
rectum  may  be  invaginated  into  the  lower  and  appear  at  the  anus,  or 
the  ileo-csecal  valve  may  have  passed  along  the  whole  length  of  the 
large  intestine  and  appear  as  a prolapsus. 

It  is  manifestly  impossible  to  deal  here  with  the  whole  question  of 
intussusception,  but  a few  practical  points  may  be  brought  out  with 
advantage. 

When  the  upper  part  of  the  rectum  becomes  invaginated  in  this 
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way,  the  included  portion  will  not  always  appear  at  the  anus,  and  the 
diagnosis  can  be  made  only  with  difficulty. 

The  symptoms  of  the  condition  are  peculiar  and  suggestive,  and 
will  often  leave  little  doubt  as  to  the  diagnosis  if  the  patient  has 
sufficient  intelligence  to  describe  them  with  any  accuracy.  The  invag- 
ination is  generally  not  constant,  or  at  least  if  it  is  so  it  causes  no 
symptoms  except  in  defecation.  Then  there  is  peculiar  difficulty  in 
the  act.  The  patient  strains,  and  the  moi’e  the  effort  the  less  the  result. 
I inal-ly,  when  exhausted  he  gives  up  the  effort  in  despair,  and  almost 
immediately  there  is  a movement.  The  patient  will  say  that  when  he 
strains  the  bowel  becomes  closed — that  he  can  feel  a tumor  which  it  is 
impossible  for  him  to  evacuate.  One  of  my  patients  could  only  relieve 
himself  in  the  knee-elbow  position,  and  another  when  lying  down.  In 
addition  to  this  it  may  be  possible  to  feel  the  tumor  with  the  finger 
when  the  patient  assumes  the  natural  position  for  defecation  and 
strains. 

The  treatment  consists  in  linear  cauterization  high  up  in  the  rectum. 
This  must  be  done  carefully,  and  not  with  a Paquelin  cautery,  but  with 
the  old-fashioned  olive-pointed  actual -cautery  iron  heated  to  a black 
heat  only.  Too  free  cauterization  here  carries  great  risk  of  peri- 
proctitis. 

When  the  invagination  is  confined  to  the  rectum,  reposition  and 
reduction  may  be  possible  by  taxis,  by  enemata,  or  by  passing  the 
hand  into  the  pelvis.  A soft  rectal  bougie  passed  to  the  bottom  of  the 
sulcus  may  give  great  assistance.'  Failing  to  accomplish  this  by  gentle 
measures,  combined  with  anaesthesia  and  reversed  position,  there  is 
nothing  remaining  but  immediate  laparotomy. 

Non-malignant  Ulceration. 

The  many  different  varieties  of  simple  ulceration  of  the  rectum  may 
for  convenience  be  grouped  under  the  following  heads  : 1.  Traumatic ; 
2.  Catarrhal;  3.  Tubercular;  4.  Dysenteric;  5.  Venereal. 

Any  wound  of  the  rectum  or  anus  is  liable  to  refuse  to  heal  and  to 
take  on  ulcerative  action,  even  such  a crack  in  the  muco-cutaneous 
margin  as  may  be  caused  bv  the  passage  of  a large  mass  of  faeces.  This 
is  the  most  frequent  cause  of  fissure,  or  “ irritable  ulcer,”  as  it  has  been 
called  from  the  amount  of  pain  it  generally  gives  rise  to.  There  is  no 
profit  in  elevating  this  simple  traumatism  into  a special  class,  as  it  differs 
in  no  essential  respect  from  other  traumatic  ulcers  in  the  same  location. 
Fissures,  however,  cause  in  different  people  very  different  symptoms. 
Some  cause  hardly  any  uneasiness,  and  trouble  the  patient  so  little  that 
he  or  she  hardly  cares  to  seek  relief.  Others  will  cause  agony  during 
and  after  the  act  of  defecation,  and  are  the  source  of  a train  of  reflexes 
that  seem  to  be  limited  to  no  part  of  the  body.  Nor  is  there  anything 
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in  the  general  appearance  of  the  disease  which  can  indicate  whether  it 
belongs  to  the  painful  or  painless  class,  the  secret  of  the  difference 
probably  lying  in  the  fact  that  in  certain  cases  a terminal  nerve-filament 
is  exposed  in  the  sore. 

The  traumatisms  caused  by  fecal  masses  are  not,  however,  confined 
to  fissures  at  the  verge  of  the  anus.  Scybalous  masses  in  the  large 
intestine  have  been  the  direct  cause  of  death  by  ulceration  and  perfora- 
tion, as  in  one  case  of  my  own  ; and  I have  seen  several  cases  of  erosions 
and  superficial  ulcerations  in  the  rectal  pouch  which  could  be  accounted 
for  in  no  other  way  than  by  the  lodgment  for  a length  of  time  of  hard 
fecal  masses  in  constipated  people. 

Another  frequent  cause  of  ulceration  is  the  traumatism  inflicted 
directly  by  the  surgeon  in  operations.  Some  patients  heal  after  an 
operation  quickly,  others  slowly,  others  perhaps  only  with  the  greatest 
difficulty  or  not  at  all.  No  factor  is  so  potent  in  determining  under 
which  class  any  particular  case  will  come  as  that  of  rest.  More  slug- 
gish wounds  of  the  rectum  can  be  cured  by  absolute  rest  and  proper 
diet  than  by  all  other  means  combined.  This  is  seen  constantly  in 
hospital  and  dispensary  practice.  The  patient  heals  rapidly  for  the  first 
week  or  two  after  an  operation,  and  is  allowed  to  leave  his  bed  and 
resume  his  work,  being  told  to  report  in  the  out-patient  room.  Then, 
not  infrequently,  the  trouble  begins,  and  a wound  which  would  have 
healed  in  bed  in  another  week  is  still  unhealed,  and  in  fact  making  no 
progress,  at  the  end  of  many  weeks. 

Another  frequent  cause  of  delayed  healing  is  improper  dressing  and 
over-medication.  This  is  seen  more  often  in  operations  for  fistula  than 
elsewhere,  and  is  generally  due  to  the  false  idea  that  the  incisions  should 
be  packed  daily.  It  is  no  uncommon  sight  to  see  granulation  tissue 
crushed  out  of  all  health  and  vitality  by  careful,  systematic,  and  for- 
cible stuffing  of  an  incision  with  lint. 

A not  infrequent  form  of  ulceration  is  due  to  violence  inflicted  upon 
the  surface  of  haemorrhoids,  either  in  the  act  of  defecation  or  in  repla- 
cing them  after  protrusion  at  stool ; and  this  ulceration  differs  in  no 
essential  respect  from  varicose  ulceration  in  other  parts.  The  ulcers 
are  very  sluggish,  very  difficult  to  cure,  and  liable  to  extend,  cause 
great  destruction,  and  in  the  end  cause  stricture.  This  variety  of  trau- 
matism is  to  be  distinguished  from  that  due  to  the  injection  of  haemor- 
rhoids by  any  substance  capable  of  producing  a slough ; and  in  this 
varicose  tissue  a very  weak  solution  of  any  of  the  drugs  used  for  this 
purpose  is  capable  of  doing  this.  The  resulting  ulcers  are  apt  to  be 
deep,  the  cavities  have  ragged  edges  and  walls,  and  they  may  be 
attended  by  serious  haemorrhage  when  the  slough  separates,  and  be 
very  slow  in  healing. 

I have  seen  many  severe  cases  of  ulceration  of  the  rectum  due  to 


NON-M ALIGN  ANT  ULCER  A TTON. 


1089 


too  powerful  medication.  Nitrate  of  silver,  nitric  acid,  strong  carbolic 
acid,  etc.  are  drugs  to  be  used  upon  the  rectum  by  a skilful  hand  and 
with  a very  definite  purpose  in  view. 

Catarrhal  ulceration  of  the  rectum  may  be  due  to  any  of  the  causes 
capable  of  exciting  a catarrhal  proctitis,  and  a very  slight  irritation  is 
apparently  capable  of  doing  this.  In  women  an  eroded  spot  is  not 
infrequently  found  just  where  either  the  heavy  cervix  or  fundus  of  the 
uterus  presses  upon  the  rectal  wall.  Another  exciting  cause  of  this 
form  of  ulceration  is  the  presence  of  a perfectly  benign  polypus,  which 
by  the  irritation  of  its  mere  presence  will  cause  first  a catarrhal  proc- 
titis in  its  neighborhood,  and  then  an  ulcer  with  loss  of  tissue.  Some 
of  these  cases  are  very  severe. 

Tubercular  ulceration  is  unfortunately  not  an  uncommon  affection 
of  the  rectum.  It  may  most  positively  be  diagnosticated  by  the  dis- 
covery of  the  bacilli  under  the  microscope,  and  yet  its  gross  appear- 
ances are  sometimes  diagnostic.  When  associated  with  fistula  the 
ulceration  due  to  the  breaking  down  of  the  tubercular  deposit  is  the 
cause  of  the  fistula,  and  in  such  cases  the  internal  orifice  of  the  tract 
will  be  found  large,  and  it  will  be  manifest  that  the  first  stage  of  the 
disease  has  been  due  to  the  destruction  of  the  rectal  wall,  and  that  the 
burrowing  has  simply  resulted  from  the  breach  thus  made.  In  such 
cases  when  the  finger  is  introduced  into  the  rectum  it  will  drop  into  a 
large  internal  orifice  of  a fistulous  tract.  The  ulceration  when  more 
extensive  has  an  unhealthy  varnished  appearance,  secretes  but  little 
healthy  pus,  is  not  covered  by  granulations,  and  is  surrounded  by  but 
little  induration.  The  sore  ends  abruptly  in  healthy  tissue. 

There  is  no  doubt  that  tubercular  ulceration  of  the  rectum  may  be 
a primary  affection,  appearing  long  in  advance  of  any  pulmonary 
deposit,  though  the  opposite  is  more  frequently  the  case. 

Allied  to  the  tubercular  process,  and  yet  almost  as  closely  to  the 
syphilitic,  is  a class  of  ulcers  known  as  lupoid,  which  have  erroneously 
been  made  into  a distinct  group  supposed  to  have  a special  pathology, 
and  described  in  many  works  under  the  title  of  Estheom&ne.  In  gen- 
eral terms  they  are  phagedenic  ulcers  attended  by  great  hypertrophy 
of  the  nature  of  elephantiasis,  and  affecting  primarily  the  skin  of  the 
verge  of  the  anus  and  the  vulva.  They  are  most  frequent  in  prosti- 
tutes, are  not  infrequently  chronic  chancroids,  are  sometimes  simple 
syphilitic  infiltrations,  and  they  may  result  from  any  simple  traumatism 
to  these  parts  in  a person  with  the  syphilitic,  tubercular,  or,  as 
we  used  to  call  it,  scrofulous  diathesis.  The  diagnostic  points  are  their 
chronicity,  their  constant  tendency  to  spread  in  all  directions,  causing 
great  destruction,  their  almost  invariable  accompaniment  by  great 
hypertrophy  of  the  adjacent  parts,  and  their  very  light  mortality.  I 
have  had  for  years  a patient  in  New  York,  whom  I see  at  intervals 
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either  in  one  hospital  or  another  or  on  the  streets,  who  is  the  picture 
of  health.  She  is  a large  middle-aged  woman,  has  had  the  ulcer  for 
at  least  ten  years,  is  the  mother  of  a family,  and  yet  the  recto- vaginal 
septum  is  entirely  destroyed,  and  the  clitoris  and  labia  are  one  indis- 
tinguishable mass  of  hypertrophy. 

Rodent  ulcer  is  a variety  of  epithelioma  sometimes,  though  rarely, 
seen  at  the  verge  of  the  anus,  and  liable  to  be  mistaken  cither  for  true 
epithelioma  or  for  syphilis.  It  does  not,  however,  lead  to  glandular 
infiltration  nor  does  it  yield  to  syphilitic  ti’eatment.  Dysenteric  ulcer- 
ation is  by  no  means  uncommon  in  certain  parts  of  this  country,  and 
the  chronic  cases  not  infrequently  find  their  way  into  our  hospitals  for 
treatment.  The  ulcers  affect  by  preference  the  upper  part  of  the  rectum 
and  sigmoid  flexure,  and  vary  much  in  size,  being  generally  multiple. 
This  is  one  great  difficulty  in  the  prognosis  and  treatment  of  these 
cases,  for  when  a colotomy  is  done  for  manifest  dysenteric  ulceration 
of  the  rectum  there  is  no  certainty  that  the  colon  may  not  also  be 
involved  above  the  artificial  anus. 

The  venereal  ulcers  of  the  rectum  are  of  numerous  varieties,  and, 
though  in  the  brief  space  allotted  to  this  subject  it  will  be  necessary  to 
write  dogmatically,  there  is  hardly  any  part  of  it  which  might  not  be 
elaborated  into  a chapter. 

Speaking  broadly,  we  will  include  under  venereal  ulcers  those  in  any 
way  resulting  from  the  sexual  act,  and  thus  include  the  class  of  trauma- 
tisms due  to  unnatural  vice.  Some  of  these  are  not  specific,  and  yet  very 
severe  ulceration  with  great  loss  of  tissue  may  be  caused  in  this  way. 
They  are,  happily,  not  frequent,  and  yet  seldom  does  a year  go  by 
without  my  seeing  one  or  two  of  them,  and  as  likely  in  private  as 
in  public  practice.  They  are  confined  to  no  walk  of  life,  though  it  is 
well  to  be  on  the  watch  in  negroes,  sailors,  and  prostitutes.  Except  in 
their  peculiarity  of  origin  they  differ  in  no  respect  from  other  simple 
ulcerations  due  to  traumatism,  and  their  origin  will  often  be  confessed 
without  much  questioning,  though  violence  is  generally  given  as  an 
excuse. 

Proctitis  due  to  sodomy  may  be  either  traumatic  or  gonorrhoeal. 
The  symptoms  are  pain,  tenesmus,  and  a discharge  of  sero-purulent 
matter.  In  gonorrhoea  the  inflammation  is  more  intense,  the  purulent 
dischai’ge  moi’e  profuse  and  greenish  in  color,  but  the  absolute  diagnosis 
must  remain  with  the  microscope.  The  disease  is  rare,  and  a se\  ere 
inflammation  of  the  rectum  should  not  be  assigned  to  this  cause  with- 
out good  proof. 

Chancroids  at  the  anus  are  much  more  frequent  in  women  than  in 
men,  because  of  the  facility  of  auto-inoculation  and  the  possibility  of 
accidental  contact  and  inoculation  by  the  male  organ  in  coition.  The} 
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may  be  clue  to  unnatural  intercourse,  but  their  presence  is  no  proof  of 
the  vice. 

Chancroids  may  be  single  or  multiple,  may  be  so  superficial  as  to 
lesemble  fissures  located  between  the  radiating  folds  of  skin,  or  may 
become  phagedenic  and  cause  great  destruction  both  of  the  skin  and  of 
the  rectum  itself.  They  have  the  same  characteristics  here  as  elsewhere  : 
the  base  is  soft,  the  edges  sharply  punched,  the  secretion  profuse,  and 
thC  tend  to  spontaneous  cicatrization.  In  cases  of  doubtful  diagnosis 
auto-inoculation  should  be  relied  upon  for  proof. 

^ hen  these  sores  take  on  unhealthy  ulcerative  action  and  extend 
upv aid,  destroying  the  mucous  membrane  of  the  rectum,  there  is  no 
doubt  that  with  cicatrization  they  may  cause  stricture  of  the  rectum ; 
but  that  this  is  the  usual  etiology  of  the  so-called  syphilitic  stricture  of 
the  rectum  is  very  doubtful. 

In  the  rectum,  as  in  the  throat  or  upon  the  skin,  we  have  secondary 
syphilitic  ulceration  following  its  usual  course,  only  slightly  amenable 
to  antisyphilitic  treatment,  and  ending  in  stricture;  and  to  my  own 
mind  it  is  to  this  form  of  disease  that  the  term  « syphilitic  stricture” 
best  applies.  It  is  not  an  uncommon  form  of  stricture,  and  yet  it  has 

to  bear  the  blame  of  many  other  varieties  in  no  way  due  to"  venereal 
disease. 

Tine  chancre  of  the  anus  is  not  very  rare,  as  any  one  with  a large 
venereal  clinic  can  testify.  In  women  it  may  be  due  to  accidental  con- 
tact, while  in  men  it  means  unnatural  vice,  there  being  no  question  of 
auto-inoculation.  True  chancre  within  the  rectum  has  been  several 
times  reported  as  a great  rarity,  but  how  common  it  may  be  as  a 
result  of  unnatural  vice  will  never  be  known,  as  it  may  cause  very 
little  local  annoyance. 

Mucous  patches  about  the  anus  are  very  common,  and  may  form 
ulcers  of  considerable  size,  which  by  neglect  and  uncleanliness  may  end 
in  destruction  of  the  soft  parts.  They  sometimes  take  on  a warty,  veg- 
etative character — the  true  syphilitic  condyloma. 

The  diagnosis  of  the  presence  of  ulceration  of  the  rectum  is  sel- 
dom difficult,  though  the  differential  diagnosis  of  the  variety  may  not 
in  all  cases  be  possible  without  the  microscope.  The  symptoms  of 
ulceration  are  pain,  diarrhoea,  and,  above  all,  the  finding  of  the  products 
of  destruction  of  tissue  in  the  stools.  Many  of  the  symptoms  of  ulcer- 
ation, such  as  the  frequent  passages,  the  ropy  mucus,  and  obscure  pain, 
may  be  caused  by  an  ordinary  intestinal  catarrh  ; but  the  presence  of 
blood,  pus,  and  broken-down  tissue  is  conclusive.  With  the  fino-er 
also  a very  superficial  loss  of  tissue  can  be  detected  if  the  examinerbe 
sufficiently  expert,  and  when  more  serious  disease  exists  its  character 
ean  generally  be  decided  by  this  means  alone,  though  it  is  impossible 
to  give  to  the  reader  a knowledge  of  the  different  sensations  conveyed 
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by  the  different  forms  of  disease.  Difficulty  will  sometimes,  however, 
be  felt  by  the  most  expert  in  deciding  between  tubercular  and  syphilitic 
disease,  or  in  distinguishing  between  commencing  malignant  deposit 
and  advanced  non-malignant  destruction  ; and  yet  by  the  proper 
examination,  under  ether  if  necessary,  and  the  use  of  the  microscope, 
the  diagnosis  is  always  possible. 

Having  thus  briefly  enumerated  the  different  forms  of  non-malig- 
nant ulceration,  we  come  naturally  to  the  important  question  of  treat- 
ment, and  it  may  be  well  to  say  in  advance  that  the  practitioner  must 
prepare  himself  for  much  weary  waiting,  patience,  and  disappointment ; 
for  there  is  no  class  of  diseases  which  demands  more  surgical  skill,  and 
which  is  at  the  same  time  less  satisfactory  to  treat. 

We  will  consider  first  the  treatment  of  those  varieties  of  ulceration 
in  which  the  indications  are  plain  and  easily  carried  out. 

In  the  irritable  ulcer,  or  so-called  fissure,  two  lines  of  treatment  are 
sanctioned,  either  of  which  will  in  the  majority  of  cases  be  successful. 
The  older  and  perhaps  more  generally  practised  is  paralysis  of  the 
sphincter  by  forcible  division,  and  the  newer  and  possibly  neater  and 
more  surgical  procedure  is  incision  of  the  muscular  fibres  forming  the 
floor  of  the  ulcer.  In  my  own  practice  the  latter  is  the  favorite.  It 
is  done  either  under  ether  or  after  injecting  cocaine  into  the  cellular 
tissue  under  the  muscle,  and  the  incision  is  begun  in  healthy  mucous 
membrane  above  the  disease,  is  ended  in  the  skin  below  the  disease, 
and  is  made  just  deep  enough  to  cut  all  of  the  fasciculi  forming  the 
base  of  the  sore.  Entire  division  of  the  muscle  is  unnecessary,  the 
idea  being  to  give  the  diseased  part  rest  by  division  only  of  the  mus- 
cular fibres  exposed  by  it.  This  treatment,  properly  carried  out,  seldom 
fails,  though  in  the  more  trifling  cases  of  erosion,  cracks,  and  superficial 
ulceration  a mere  dressing  of  the  spot  in  the  proper  way,  an  ointment, 
or  an  application  with  the  brush  will  often  effect  a cure  without  use  ot 
the  knife.  There  are  many  people  who  suffer  from  a slight  laceration 
of  the  mucous  membrane  of  the  anus  after  an  unusually  hard  and  dif- 
ficult stool.  In  such,  a mere  touching  of  the  spot  with  a solution  of 
nitrate  of  silver  (10  grains  to  the  ounce),  or  a dressing  with  a few  shreds 
of  soft  sheet  lint,  or  an  ointment  of  white  precipitate  made  up  with 
cold  cream,  will  effect  a cure  after  two  or  three  days.  Indeed,  many 
heal  spontaneously. 

In  all  old  fissures  a polypus  hanging  down  upon  the  ulcerated  sur- 
face, and  preventing  its  healing  by  the  irritation  of  its  presence,  should 
be  looked  for,  and  if  found  removed.  The  association  of  these  two 
affections  is  not  at  all  uncommon.  Also  in  many  cases  a deep  and 
rebellious  fissure  will  be  found  at  the  base  of  an  external  hypertrophied 
tag  of  skin,  seemingly  produced  by  the  direct  tension  of  the  tag  upon 
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the  part  in  defecation.  In  these  cases  the  removal  of  the  hypertrophy 
by  the  scissors  will  immediately  cure  the  fissure. 

Rodent  ulcer  should  be  removed  completely  by  the  knife,  as  epithe- 
lioma elsewhere  should  be. 

Dysenteric  ulceration  should  be  treated  by  local  applications  of  weak 
solutions  of  nitrate  of  silver  (1  grain  to  2 ounces),  made  in  the  form  of 
voluminous  enemata,  and  by  the  general  rules  applicable  to  all  cases  of 
ulceration  of  the  rectum,  later  to  be  described. 

Lupus,  or  estheomene,  is  to  be  treated  by  destructive  cauterization 
and  by  iodide  of  potassium  and  mercury  where  there  is  any  suspicion 
of  syphilitic  poisoning.  The  only  case  of  this  disease  I have  ever  seen 
in  which  medical  treatment  seemed  to  have  any  curative  effect  was  in 
a child  treated  for  a long  time  by  mixed  treatment.  After  one  year  of 
this  medication  the  affection  was  certainly  in  a fair  way  to  be  entirely 
cured. 

Chancroids  of  the  rectum  and  anus  must  be  treated  by  destructive 
cauterization  with  nitric  acid  and  dressings  of  iodoform,  and  the  cau- 
terization must  be  so  thorough  and  complete  that  no  spot  can  escape  to 
make  a focus  for  fresh  auto-inoculation.  This  can  only  be  done  prop- 
erly under  ether  when  the  ulcer  is  not  at  all  extensive  and  occupies  any 
of  the  radiating  folds  of  skin  or  mucous  membrane. 

True  chancres  of  the  anus  tend  to  heal  spontaneously,  as  they  do  in 
other  localities.  Mucous  patches  will  heal  under  constitutional  treat- 
ment, and  the  vegetating  mucous  patch  or  syphilitic  condyloma  should 
be  treated  both  by  internal  medication  and  by  destructive  cauterization. 

The  later  syphilitic  ulcerations  of  the  rectum  should  be  treated  by 
mixed  treatment,  but  this  should  not  be  relied  upon  alone.  It  may  do 
good,  but  it  does  less  good  here  than  almost  anywhere  else  in  the  body  ; 
and  it  is  always  to  be  remembered  that  an  ulcer  of  the  rectum,  though 
syphilitic  in  its  origin,  may  very  soon  reach  a stage  where  it  cannot  be 
cured  by  antisyphilitic  medication. 

After  following  these  special  indications  in  individual  cases,  there 
are  some  general  rules  to  be  noted  which  are  adapted  to  all  cases.  And, 
first  of  all,  it  is  well  to  understand  that  there  is  no  universal  panacea 
and  no  uniform  line  of  treatment  which  can  be  relied  upon  for  a cure. 
The  following  experience  will  illustrate  what  I mean  : a simple  fistula 
was  cut  by  me  some  months  since  in  my  clinic.  Several  incisions  were 
made,  and  all  healed  kindly  but  one.  After  many  weeks  of  treatment 
this  one  was  reduced  to  the  size  of  the  finger-nail,  and  there  remained 
for  four  months,  the  patient  attending  to  his  ordinary  light  work  and 
coming  regularly  to  the  clinic  twice  a week.  The  attention  of  the 
class  was  frequently  called  to  the  case,  and  all  suggestions  made  by  the 
gentlemen  were  adopted  successively.  It  may  be  imagined  that  manv 
dressings  were  used,  but  all  with  no  effect.  Finally,  to  illustrate  what 
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I wanted — rest  in  bed — I brought  the  patient  into  the  hospital  and 
promised  the  class  he  should  be  entirely  well  in  one  week.  I ordered 
a dressing  of  balsam  of  Pern  to  make  sure,  and  the  man  patiently  kept 
his  bed  till,  at  the  end  of  the  week,  I showed  him  to  the  class — with 
absolutely  no  improvement.  Being  then  at  the  end  of  my  own 
pharmacopoeia,  I ordered  the  house  physician  to  leave  him  absolutely 
alone  for  a few  days,  only  keeping  him  still  in  bed ; and  at  the  end  of 
four  days  there  was  firm  cicatrization. 

This  is  by  no  means  an  individual  case.  I have  treated  patients  for 
weeks  in  my  office  with  the  simplest  wounds,  and  had  them  get  well 
simply  by  a rest  in  bed  over  a Saturday  and  Sunday. 

This  illustrates  the  first  great  law  in  the  treatment  of  all  ulcers  and 
unhealed  wounds  of  the  rectum  and  anus — rest  in  bed.  Not  rest  on  a 
lounge  after  an  hour  spent  at  the  toilet  and  three  or  four  walks  to  the 
dining-room  for  meals  in  the  course  of  the  dav  ; but  absolute  rest  after 
the  plan  of  Weir  Mitchell.  To  this  rest  must  be  added  a proper  diet, 
preferably  of  milk,  eggs,  and  meats.  Milk  alone  is  the  best  if  it  is 
well  borne,  but  this  may  be  added  to  by  the  things  which  are  best 
absorbed  in  the  digestive  canal  and  leave  the  least  irritating  residue 
to  be  discharged  by  the  rectum. 

To  this  general  physical  rest  and  unirritating  diet  may  be  added 
local  medication — nitrate  of  silver  as  a stimulant  or  caustic,  strong 
acids  for  destruction  and  the  subsequent  excitement  of  healthy  repair, 
iodoform,  dressings  of  lint  and  balsam  of  Peru  or  red  wash,  injections 
of  starch  and  bismuth,  each  with  a definite  idea  of  a certain  object  to 
be  accomplished,  and  none  blindly  on  general  routine  principles. 

To  the  general  rest  of  the  muscles  of  the  rectum,  pelvis,  and 
perineum  obtained  by  the  recumbent  posture,  more  absolute  local  rest 
may  be  added  by  the  use  of  the  knife.  To  me  the  reason  why  many 
of  these  sores  refuse  to  heal  is  to  be  found  in  the  involuntary  con- 
traction of  the  circular  muscular  layer  of  the  gut  upon  which  they 
rest ; and  this  motion  is  only  to  be  overcome  by  a free  division  of  these 
fibres  with  the  knife.  This  applies  as  well  to  ulcers  above  the  internal 
sphincter  as  to  fissures. 

The  last  means  at  our  disposal  is  complete  excision  of  the  diseased 
surface  or  its  destruction  with  acid  or  the  actual  cautery.  It  often 
happens  that  an  old  ulcer  of  the  rectum  will  not  heal  while  a fresh 
wound  made  by  its  complete  removal  and  the  removal  of  the  under- 
lying muscular  tissue  will  heal  kindly. 

Tubercular  ulcers,  and  ulcers  of  other  varieties  which  have  resisted 
all  other  treatment,  should  be  submitted  to  this.  It  may  seem  radical 
to  recommend  a complete  amputation  of  a couple  of  inches  of  the 
rectum  for  a chronic  non-malignant  ulcer,  but  I know  of  nothing  else 
which  in  many  cases  will  effect  a cure,  and  have  more  than  once 
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successfully  resorted  to  it  after  months  of  other  treatment  had  done  no 
good.  1 he  tubercular  ulceration  may  be  extirpated  exactly  as  malig- 
nant disease  would  be,  with  resulting  cure. 

In  many  of  the  bad  cases  of  non-malignant  ulceration  which  can- 
not be  treated  by  excision  or  made  to  heal  by  local  applications  or  by 
general  treatment,  colotomy  is  the  only  resource,  and  in  these  cases  the 
operation  shows  its  greatest  benefits.  Colotomy  in  malignant  disease 
is  but  palliative  at  the  best,  but  in  non-malignant  disease  it  is  curative, 
and  in  cases  incurable  by  other  means  the  surgeon  is  not  justified  in 
withholding  from  the  sufferer  the  relief  it  is  sure  to  give.  Moreover, 
in  these  colotomies  the  artificial  anus  should  be  so  formed  as  to  permit 
of  closure  by  a subsequent  operation.  This  is  a promise  I always  hold 
out  to  these  patients,  and  am  always  ready  to  fulfil  should  they  desire 
it  and  the  condition  of  the  rectum  indicate  it ; but  the  contrast  between 
the  foimei  suffering  and  the  comfort  of  the  artificial  anus  invariably 
prevents  their  return  to  the  old  condition  of  things.  I have  had  ladies 
tell  me  that  nothing  would  tempt  them  to  have  the  artificial  anus 
closed ; and  not  long  since  I caught  three  of  my  colotomy  patients  in 
an  earnest  discussion  on  this  subject — their  unanimous  verdict  being 
that  they  were  entirely  too  comfortable  as  they  were  to  care  to  take  any 
chances  of  having  the  inguinal  opening  closed. 

Non-Malignant  Stricture. 

The  following  table  will  be  found  to  include  all  of  the  varieties  of 
non-malignant  stricture  of  the  rectum  : 

Congenital.  / JPai  tial, 

\ Complete. 

" 1.  Spasm. 

2.  Pressure  from  without. 

" a.  Dysenteric. 

b.  Tubercular, 
j c.  Inflammatory. 
d.  Traumatic. 

a.  Ulceration  (either  chan- 
croidal, secondary,  or 
tertiary). 

b.  Due  to  unnatural  vice. 

c.  Neoplastic  (gummata, 
ano-rectal  syphilo- 

^ ma). 

The  congenital  narrowings  of  the  rectum,  both  complete  and  partial 
have  been  already  described  under  the  head  of  Malformations,  and 


3.  Non-venereal. 


Acquired.  < 


4.  Venereal. 
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attention  has  been  called  to  the  fact  that  the  condition  is  sometimes 
shown  only  by  the 'presence  of  obstinate  constipation,  till  an  examina- 
tion late  in  life  proves  the  existence  of  a congenital  narrowing,  which 
at  the  age  of  thirty-five  or  forty  begins  to  cause  all  the  usual  symptoms 
of  an  acquired  stricture. 

Strictures  due  to  pressure  from  outside  the  gut  are  not  at  all  uncom- 
mon. A tumor  of  any  kind  in  the.  pelvis,  an  old  pelvic  cellulitis  in 
women,  a cancer  springing  from  the  promontory  of  the  sacrum,  may, 
any  of  them,  cause  sufficient  pressure  to  lead  to  intestinal  obstruction. 

Spasmodic  stricture  of  the  rectum  is  still,  as  spasmodic  stricture  of 
the  urethra  used  to  be,  a subject  of  animated  debate ; but  the  whole 
question  now  rests  upon  clinical  evidence.  Have  observers  whose  word 
is  beyond  question  ever  met  and  described  a true  spasmodic  stricture 
of  the  rectum  ? Spasm  of  the  external  sphincter  from  any  cause,  such 
as  fissure,  is  not  included  in  the  question. 

In  answer  we  think  we  may  safely  say  that  true  spasmodic  stricture, 
caused  by  contracture  of  the  involuntary  circular  fibres  of  the  rectum, 
has  occasionally,  though  very  rarely,  been  observed  and  reported  bv 
those  whose  dictum  is  worthy  of  all  credence.  Allingham  upholds  its 
existence  as  a phenomenon  grafted  upon  organic  stricture,  and  calls 
attention  to  the  fact  that  there  may  be  very  little  deposit  and  much 
spasm — a spasm  which  disappears  after  the  administration  of  ether. 
Spasmodic  stricture  of  the  rectum  is  a thing  easy  to  diagnosticate — one 
which  has  been  exceedingly  profitable  to  the  quacks  for  many  genera- 
tions, and  yet  one  seldom  seen  by  men  of  authority.  In  general  it 
will  be  found  to  rest  upon  the  fact  that  the  unskilful  examiner  does 
not  know  just  how  to  guide  a bougie  beyond  the  promontory  of  the 
sacrum. 

Nevertheless,  as  my  own  observations  have  multiplied  I have  come 
to  have  greater  faith  in  the  possible  existence  of  this  condition  as  a 
great  surgical  curiosity.  I have  never  seen  anything  that  could  prop- 
erly be  so  classified  but  once  in  many  years’  practice  of  my  specialty. 
That  case  is  perhaps  on  that  account  worthy  of  notice : 

The  patient  was  a very  nervous  physician,  worn  out  with  suffering 
from  disease  of  the  rectum,  and  having  also  cancer  of  the  stomach. 
His  one  great  symptom  was  pain  in  the  rectum,  caused  by  defecation, 
increased  by  the  sitting  posture,  and  lasting  often  for  many  hours  after 
defecation.  On  touching  the  skin  near  the  anus  in  an  attempt  to  sepa- 
rate the  parts,  the  pain  was  so  intense  as  to  cause  him  to  cry  out.  With 
the  utmost  gentleness  the  finger  was  passed  through  the  external 
sphincter,  and  about  an  inch  above — or,  in  other  words,  at  the  upper 
level  of  the  internal  sphincter — it  was  met  by  a tight  stricture.  A 
few  days  later  he  was  etherized — the  same  stricture  being  verified  by 
myself  and  my  assistant  before  the  ether — and  only  after  profound 
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narcosis  did  the  contraction  disappear.  The  patient  was  suffering  from 
haemorrhoids  and  from  an  erosion  over  the  internal  sphincter.  The 
removal  of  the  hemorrhoids  and  incision  of  the  ulcer  effected  a perfect 
cure. 

Here,  then,  we  have  distinct  spasmodic  stricture  at  the  level  of  the 
upper  limit  of  the  internal  sphincter,  associated  with  other  disease. 
Does  the  same  thing  occur  higher  up  in  the  rectum,  and  without  other 
disease?  To  a certain  extent  I am  also  ready  to  put  myself  on  record 
(as  I have  never  done  before)  in  the  affirmative.  This  much  I have 
certainly  appreciated  more  than  once.  On  introducing  my  finger  into 
the  rectum  of  a patient  (generally  hyperaesthetic)  I have  found  it 
tightly  grasped  at  a point  as  high  as  I could  reach.  Leaving  it  there 
for  a few  seconds,  and  gently  palpating  for  disease  or  for  a free  open- 
ing  upward,  I have  suddenly  felt  the  whole  canal  open  up  and  balloon 
out,  leaving  the  finger  in  a patulous  cavity.  If  we  may  have  contract- 
ure to  such  a degree,  why  not  more? 

The  non-venereal  strictures  are  the  direct  sequence  of  the  various 
forms  of  non-venereal  ulceration. 

Dysenteric  stricture,  though  often  denied  as  a result  of  dysenteric 
ulceration,  is  not  at  all  uncommon.  On  this  point  I think  most  path- 
ologists will  agree  with  me.  These  strictures,  moreover,  are  very  apt 
to  be  extensive,  are  surrounded  by  much  inflammatory  deposit,  strongly 
resemble  what  are  usually  called  “syphilitic  strictures,”  and  hence  are 
perhaps  not  recognized  under  their  proper  etiology. 

Proctitis,  acute  or  chronic,  and  periproctitis,  acute  or  chronic,  may 
either  of  them  lead  to  sufficient  thickening  to  produce  stricture.  Peri- 
proctitis, as  has  been  mentioned,  often  results  in  great  destruction  of 
tissue,  and,  should  the  patient  recover,  to  great  subsequent  deformity. 
The  various  forms  of  traumatism  which  result  in  stricture  come  under 
this  head. 

Tubercular  ulceration,  when  it  causes  stricture,  does  so  simply  from 
inflammatory  deposit  and  induration,  and  seldom  from  cicatricial  con- 
traction. There  is  not  often  sufficient  cicatrization  in  tubercular  dis- 
ease to  cause  a stricture  from  contraction  of  the  cicatrix. 

The  venereal  strictures  (and  we  wish  distinctly  to  distinguish 
between  the  words  “ venereal  ” and  “ syphilitic  ”)  may  be  either  cica- 
tricial or  neoplastic.  Certain  of  the  venereal  ulcers  will  cause  cicatri- 
cial strictures.  These  are  the  chancroids  and  the  later  syphilitic  ulcera- 
tions. The  true  chancre  and  the  mucous  patch  we  leave  out  of 
consideration  for  lack  of  space  for  full  discussion. 

There  is  a class  of  venereal  strictures,  however,  which  are  not  pri- 
marily ulcerative,  and  hence  not  cicatricial.  In  this  class  are  to 
be  included  the  gummata  and  what  has  been  described  under  a special 
name  by  Fournier  as  ano-rectal  syphiloma,  but  which  is  in  reality 
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apparently  a form  of  gummata.  These  syphilitic  deposits  occlude  the 
rectal  wall  by  their  mere  presence,  instead  of  closing  it  by  ulceration 
and  subsequent  cicatrization. 

The  symptoms  of  stricture  are  almost  invariably,  except  in  cases  of 
congenital  contraction,  associated  with  those  of  ulceration,  and  masked 
^ t e . 1 ' atte  of  the  fieces  is  a sign  of  doubtful  importance. 

Spasmodic  action  of  the  external  sphincter  may  cause  typical  tape-like 
passages,  and  a stricture  high  up  in  the  rectum  which  will  easily  admit 
a No.  8 rectal  bougie  will  do  the  same  when  the  mucous  membrane 
above  is  crowded  down  into  it  in  the  act  of  defecation.  Ballooning  of 
the  rectum,  which  Bryant  has  recently  called  attention  to  as  a sign  of 
stricture,  may  be  due  equally  to  chronic  constipation  and  loss  of  tone. 
Even  the  long  bougie  may  lead  to  error  in  examination  for  this  con- 
dition, as  a stricture  is  often  said  to  exist  simply  because  the  instrument 
fails  to  pass  the  promontory  of  the  sacrum,  and  is  said  not  to  exist 
because  the  instrument  passes  its  full  length.  Whereas,  malignant 
disease  may  be  present,  and  to  a sufficient  extent  to  cause  fatal  obstruc- 
tion, even  in  cases  in  which  a medium-sized  bougie  can  be  passed  with- 
out its  detection. 

Stricture  within  reach  of  the  finger  can  always  be  diagnosticated  by 
digital  examination.  Nothing  is  more  difficult  than  to  diagnosticate 
with  certainty  the  existence  of  stricture  in  the  upper  rectum  or  sigmoid 
flexure  beyond  the  reach  of  the  finger.  In  my  own  practice  should  I 
fail  after  repeated  attempts  to  pass  a bougie  its  full  length  of  twelve 
inches,  I should  be  willing  to  commit  myself  to  a diagnosis  of  con- 
traction of  the  gut;  but  success  in  passing  the  bougie  would  not  lead 
me  to  say  a patient  had  no  serious  disease,  or  even  dangerous  stricture, 
did  the  symptoms  point  to  such  a condition.  It  must  always  be 
remembered  that  a stricture  of  large  calibre,  one  admitting  a No.  8 
bougie,  may  be  fatal  when  located  in  the  upper  and  more  movable 
part  of  the  rectum  or  in  the  sigmoid  flexure.  This  is  easily  explained 
by  the  anatomical  relations.  It  is  often  a source  of  wonder  how  a 
patient  with  almost  complete  closure  of  the  lower  rectum  can  go 
on  for  years  passing  small  deformed  masses  of  faeces,  and  yet  prevent 
fatal  obstruction.  The  reason  lies  in  the  fixity  of  the  gut  at  this  point, 
and  in  the  fact  that  the  whole  muscular  force  of  the  body  can  be 
brought  to  bear  upon  the  faecal  mass,  which  is  thus  driven  through 
a very  narrow  passage  from  which  the  fixation  of  the  lower  rectum 
allows  of  no  escape.  In  the  sigmoid  flexure  and  upper  rectum  the 
conditions  are  changed.  The  force  of  the  abdominal  muscles,  acting 
upon  the  faecal  mass,  may  cause  a bending  of  the  movable  gut  upon 
itself,  and  merely  increase  the  existing  difficulty  bv  adding  a sharp 
flexure  to  an  obstruction.  For  this  reason  a slight  stricture  high  up 
is  much  more  dangerous  than  a tight  stricture  low  down. 
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In  the  diagnosis  of  stricture  we  trust  to  the  finger,  the  bougie,  and 
the  whole  hand  in  the  rectum  ; and  all  of  them  may  deceive  us.  Very 
few  weeks  pass  that  I am  not  called  upon  to  differ  with  some  brother 
practitioner  in  the  diagnosis  of  these  cases,  generally,  I am  glad  to  say, 
in  the  way  of  doubting  the  existence  of  disease  which  has  before  been 
affirmed ; but  I never  do  so  without  freely  admitting  to  myself  the 
inherent  difficulty  of  discovering  the  condition  of*  a part  of  the  gut 
which  can  neither  be  seen  nor  felt 

In  the  surgical  treatment  of  non-maJignant  stricture  we  have  to 
choose  between  four  methods  : 1.  Dilatation  ; 2.  Division;  3.  Excision; 
4.  Colotomy. 

Dilatation,  either  alone  or  subsequent  to  cutting,  is  a means  of  the 
greatest  value,  but  it  must  be  carried  out  with  skill  and  patience.  No 
dilatation  which  causes  pain  can  be  productive  of  anything  but  harm. 
The  bougie  must  act  not  by  forcible  stretching,  but  by  causing  healthy 
absorption  and  resolution.  When  a surgeon  passes  a medium  bougie 
without  pain,  and  follows  it  by  one  of  larger  diameter  which  does 
cause  pain  and  cannot  be  borne,  he  has  done  just  so  much  harm,  and 
delayed  instead  of  expediting  cure.  A bougie  that  can  be  passed 
through  a stricture,  and  left  in  for  hours  while  the  patient  is  asleep, 
does  good ; one  that  can  just  be  forced  through,  and  has  to  be  imme- 
diately withdrawn,  does  harm.  In  some  strictures  of  the  anus  I have 
begun  with  a small  hard-rubber  bougie,  which  was  nothing  more  than 
a uterine  stem,  and  in  a few  weeks  have  had  the  patient  wearing  a No. 
8 all  night  unconsciously ; while  a little  overhaste  in  the  outset  has 
produced  fissures  which  delayed  the  treatment  for  weeks. 

By  long-continued  use  of  the  bougie  after  the  operation  of  free 
linear  division  I have  seen  as  near  an  approach  to  absolute  cure  of 
stricture  as  I have  ever  seen — much  nearer  than  by  any  other  method 
of  treatment  except  excision.  That  is,  I have  seen  absolution  in  great 
part  of  the  induration,  cessation  of  all  blood  and  mucus  discharges,  due 
to  healing  of  the  attendant  ulceration,  daily,  painless,  well-formed  pas- 
sages, and  patients  considering  themselves  absolutely  cured  and  report- 
ing to  me  only  at  long  intervals.  Naturally,  such  a result  requires 
time.  It  is  a treatment  for  the  rich,  and  not  for  the  dispensary,  and, 
above  all,  it  requires  intelligent  perseverance  on  the  part  of  the  patient. 
For  these  reasons  it  is  a plan  which  promises  the  best  results  in  the 
better  class  of  private  practice. 

To  save  time  in  dilatation  I usually  prefer  to  do  a preliminary 
proctotomy,  or  free  division  of  all  of  the  stricture  tissue  in  the  posterior 
median  line.  This  is  an  operation  which  by  itself  was  at  one  time 
much  vaunted  by  the  French  surgeons  as  an  absolute  cure.  I have 
never  found  it  so.  It  is  analogous  to  an  internal  urethrotomy,  and  we 
all  know  how  little  that  accomplishes  unless  followed  by  dilatation. 
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By  proctotomy  I mean  always  a complete  division  of  the  stricture, 
and  of  the  anus  and  soft  parts  below  it,  down  to  the  tip  of  the  sacrum, 
to  allow  for  free  drainage.  Division  of  the  sphincter  alone,  without 
this  provision  for  drainage,  is  a very  dangerous  operation,  the  cellular 
tissue  of  the  pelvis  being  opened  into  and  constantly  bathed  in  purulent 
and  feculent  discharge. 

Following  Weir,  I have  attempted  to  avoid  the  free  division  of  the 
sphincters  (a  wound  requiring  weeks  to  heal)  by  passing  a drainage- 
tube  from  the  bottom  of  the  incision  through  the  stricture,  out  through 
the  skin  at  the  tip  of  the  coccyx.  Some  of  these  eases  have  done  well, 
some  have  not.  The  free  incision  is  the  safer  method. 

Let  me  describe  a case  which  will  illustrate  what  can  be  done  by  a 
combination  of  these  two  methods.  The  patient  was  a gentleman  of 
middle  age  with  a very  extensive  non-malignant  stricture,  traumatic  in 
its  origin,  existing  for  twenty  years,  and  extending  higher  than  the 
finger  could  reach.  So  extensive  was  it  that  a celebrated  English 
specialist  ten  years  ago  declined  to  operate  upon  it,  and  regretted  that 
he  had  not  seen  it  before.  The  patient  had  all  of  the  usual  symptoms 
of  the  condition,  and  his  life  was  becoming  a burden  to  him  with  the 
frequent  calls  to  stool,  the  constant  discharges  of  blood  and  slime,  and 
the  inability  to  observe  ordinary  cleanliness  of  person  or  to  enjoy  the 
usual  sociabilities  of  life. 

He  wished  me  to  operate,  and  I was  willing  to  do  so.  My  index 
finger  failed  to  reach  the  upper  limit  of  the  disease,  even  after  free 
division  of  the  soft  parts  down  to  and  beyond  the  tip  of  the  coccyx.  I 
divided  as  far  as  I dared,  momentarily  expecting  to  open  into  the  peri- 
toneum through  the  posterior  wall  of  the  gut.  Fortunately,  the  perito- 
neal reflexion  was  high  up,  and  this  fatal  accident  was  avoided.  The 
operation  was  not  at  all  to  my  mind — in  fact,  I practically  abandoned 
it  without  completing  it — and  the  patient  made  a slow  convalescence. 
After  a couple  of  months  I was  delighted  to  find  that  all  but  the  upper 
end  of  the  stricture  had  been  cut,  and  that  a bougie  could  be  made  to 
pass  through  what  remained. 

The  result,  after  one  year  of  treatment,  is  this : The  patient  passes 
a No.  12  bougie  three  times  weekly,  and  leaves- it  in  half  an  hour.  He 
has  one  passage  daily  in  the  morning  by  the  aid  of  an  enema,  and  has 
no  more  trouble  with  his  bowels  for  the  twenty-four  hours.  The  dis- 
charge of  blood  and  pus  has  so  far  decreased  under  local  applications  to 
the  ulcerated  surface  that  he  has  abandoned  his  old  dressing  of  a large 
pad  of  absorbent  cotton  and  a cloth,  and  a simple  pledget  of  lint  laid 
against  the  anus  suffices  to  catch  all  discharge  for  six  or  eight  hours. 
He  is  still  improving,  and  the  discharge  can  be  still  further  diminished, 
while  the  calibre  of  the  rectum  can  be  maintained. 

This  is  an  unusually  successful  result,  only  obtainable  in  a man  of 
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sufficient  means  to  devote  time  to  a cure.  In  such  a case  ordinarily 
the  best  treatment  would  be  a colotomy,  but  I relate  the  case  as 
an  example  of  what  under  favorable  conditions  can  be  done  by 
proctotomy  and  dilatation. 

Proctotomy  is  not  without  danger  of  fatal  periproctitis.  In  cases 
of  extensive  disease  my  own  statistics  tend  to  show  that  it  is  quite  as 
fatal  as  colotomy.  In  such  a case  as  the  one  just  related  the  risk  must 
be  much  greater  in  the  former  than  in  the  latter. 

The  excision  of  benign  stricture  is  one  of  the  steps  of  progress  in 
the  surgery  of  the  rectum  of  the  last  decade.  When  the  disease  is  of 
such  a character  that  it  can  be  resected  and  the  ends  of  the  gut  brought 
together  and  sutured,  there  is  no  doubt  that  it  gives  the  best  results 
possible  in  many  cases.  Personally,  I have  only  applied  it  to  disease 
of  rather  limited  extent,  covering  only  a couple  of  inches  of  the  gut 
longitudinally,  and  where  the  induration  was  not  so  extensive  but  that 
a section  of  the  rectum  could  be  excised  without  encroaching  to  any 
great  extent  upon  the  pelvic  circular  tissue  or  the  peritoneum.  In 
other  words,  I have  not  carried  the  operation  to  the  same  extent  that 
would  seem  justifiable  in  malignant  disease,  and  have  not  taken  with  it 
the  same  risks  of  fatal  results,  being  guided  by  the  idea  that,  though 
perhaps  not  cured,  these  patients  could  be  made  comfortable  by  less 
serious  measures,  including  colotomy. 

Inguinal  colotomy  has  a wide  range  of  applicability  in  non-malig- 
nant  disease.  By  it  all  suffering  can  be  relieved  and  a life  of  constant 
annoyance  changed  at  once  to  one  of  comparative  comfort.  Indeed, 
the  operation  gives  much  greater  satisfaction  here  than  in  malignant 
stricture,  though  no  greater  relief ; but  in  cancer  the  operation  only 
delays  the  inevitable  end,  while  in  non-malignant  disease  it  is  cura- 
tive. 

Cancer. 

About  one  half  of  all  the  cases  of  stricture  of  the  rectum  will  be 
found  to  be  cancerous,  while  the  remaining  half  will  be  divided  among 
the  various  classes  in  very  different  proportions.  It  is  a popular  idea 
in  the  profession  that  most  strictures  are  either  malignant  or  syphilitic, 
but  a careful  study  of  the  non-malignant  cases  will  reveal  a smaller 
number  than  is  usually  imagined  in  which  any  venereal  origin  can  be 
shown.  It  is  by  no  means  justifiable  to  suspect  a patient  of  venereal 
disease  simply  because  he  or  she  is  suffering  from  a non-malignant 
stricture. 

A collection  of  over  one  hundred  personal  cases  shows  the  relative 
frequency  to  be  as  follows  : 


Males 70 

Females  59 

Cancer 59 
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Venereal ' 17 

Non- venereal 33 

Doubtful  (nun-malignant) ...  9 

Congenital  5 

Due  to  pressure ‘2 

Spasmodic  1 


Cancer  in  the  rectum  is  usually  seen  in  one  of  two  varieties — epithe- 
lioma or  scirrhus.  In  epithelioma  we  have  the  characteristic  ulcera- 
tion with  raised,  hard  edges,  and  in  scirrhus  the  deposit  of  new  material 
in  masses  of  greater  or  lesser  size  in  and  around  the  rectal  wall.  Other 
varieties  of  malignant  growths  do  occur,  and  occasionally  it  will  be 
very  difficult,  either  by  the  gross  appearances  or  the  microscope,  to 
decide  between  a benign  and  malignant  adenoma.  Benign  growths 
tend  to  become  pedunculated  and  grow  away  from  the  rectal  wall, 
hanging  loose  in  the  calibre  of  the  gut,  while  malignant  ones  tend  to 
infiltrate  the  gut  itself,  and  increase  by  the  deposit  of  new  tissue 
around  the  point  of  origin. 

The  length  of  time  the  disease  has  existed  is  of  great  importance  in 
the  diagnosis.  When  a middle-aged  patient  says  he  has  suffered  from 
the  usual  symptoms  of  ulceration  for  a year  or  two,  has  lost  flesh,  and 
is  steadily  growing  weaker,  the  suspicion  of  malignancy  should  always 
be  aroused.  When,  on  the  other  hand,  a patient  tells  you  he  has  had 
stricture  for  a number  of  years,  and  is  not  much  worse  now  than  at 
any  time  for  years  past,  although  the  feel  to  the  finger  may  be  much 
the  same  as  in  the  last  case,  the  disease  is  not  malignant. 

I do  not  hesitate  to  call  attention  to  these  difficulties  of  diagnosis, 
because,  though  in  most  cases  the  diagnosis  is  easy  to  the  experienced 
examiner,  in  others  it  will  not  be  found  so ; and  this  difficulty  is  one 
readily  acknowledged  by  most  surgeons.  I have  seen  dysenteric  stric- 
ture that  I should  have  unhesitatingly  pronounced  scirrhus  had  not  the 
patient  assured  me  he  had  suffered  from  it  at  least  fifteen  years. 

The  symptoms  of  cancer  of  the  rectum  differ  in  no  way  from  those 
of  non-malignant  ulceration  and  stricture.  The  disease  may  be  very 
insidious  in  its  progress,  and  attended  by  slight  pain  and  discharge,  so 
that  it  may  be  far  advanced  before  the  patient  suspects  that  he  has  any- 
thing but  piles;  or  it  may  be  attended  by  great  pain  almost  from  the 
commencement,  and  this  pain  may  be  reflected  to  the  loins,  thighs, 
genital  organs,  or  any  neighboring  part. 

Coming  now  to  the  question  of  treatment,  we  approach  a subject 
which  has  been  fruitful  of  much  discussion — one  in  which  the  land- 
marks of  former  days  have  been  entirely  swept  away,  and  in  which 
every  surgeon  is  still  a law  unto  himself.  My  own  ideas  have  been 
very  conservative,  and  I have  hesitated  to  adopt  a radical  practice 
which  is  nevertheless  perfectly  justifiable,  as  shown  by  the  experience 
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ol  others.  From  the  first,  where  the  disease  was  easily  removable  I 
have  of  course  removed  it — eases  in  which  the  growth  was  circum- 
scribed, was  near  the  anus,  and  did  not  invade  the  peritoneum  or 
adjacent  organs.  Cases  of  more  extensive  disease  were  treated  in  a 
palliative  way,  but  colotomv,  the  greatest  of  all  palliatives,  I for  a long 
time  avoided,  being  led  by  an  erroneous  idea  of  the  disgusting  deform- 
ity which,  with  most  others,  I dreaded  to  inflict  upon  the  patient. 

From  this  last  position  I was  soon  driven  by  one  or  two  cases  of 
death  from  intestinal  obstruction  which  should  have  been  treated  by 
an  artificial  anus,  and  in  which  life  might  have  been  prolonged  and  an 
easy  death  substituted  for  one  of  great  agony.  A few  colotomies  were 
sufficient  to  prove  to  me  that  this  was  our  greatest  resource  in  relieving 
pain  and  prolonging  life  in  cases  unfit  for  radical  operation  ; but  the 
next  question  demanding  an  answer  was,  What  cases  should  be  aban- 
doned, so  to  speak,  to  colotomy,  and  in  how  extensive  disease  were  we 
justified  in  giving  the  patient  the  chance  of  cure  which  a complete 
removal  of  the  disease  offers?  Even  on  this  point  my  practice  has 
become  much  more  radical,  and  I now  extirpate  in  every  case  in  which 
it  seems  physically  possible  to  remove  the  entire  growth. 

On  this  point  every  surgeon  will  be  guided  in  his  practice  by  the 
results  of  his  own  experience.  The  success  when  obtained  is  bril- 
liant and  very  encouraging,  but  failure  is  very  depressing  when  we 
think  how  much  longer  the  patient  might  have  lived,  and  in  what  com- 
fort, had  we  been  content  with  a simple  colotomy  and  its  comparative 
safety  of  performance.  Through  about  this  course  of  education  by 
experience  every  conscientious  surgeon  who  sees  many  of  these  cases 
has  to  go,  but  meantime  we  have  learned  much. 

Many  of  the  older  methods  of  attempted  palliation  have  been 
abandoned  as  the  advantages  of  colotomy  have  come  to  be  accepted  by 
the  profession  at  large ; and  this  applies  with  great  force  to  such  feeble 
efforts  at  relief  as  curetting;  partial  destruction  or  removal  of  the  growth 
by  caustics,  knife,  or  electrolysis;  dilatation  ; and  even  proctotomy. 

This  last  operation  is  one  from  which  great  things  were  expected  as 
a substitute  for  colotomy,  but  it  has  not  stood  the  test  of  time  for 
malignant  stricture,  though  of  great  value  in  non-malignant.  In 
malignant  stricture  the  incision  cannot  be  followed  by  effective  dilata- 
tion, and  it  rapidly  fills  up,  while  the  operation  itself  in  my  own 
experience  has  been  attended  by  high  mortality.  It  is,  to  my  mind,  a 
more  serious  procedure  than  a colotomy,  its  dangers  arising  from  shock 
and  secondary  haemorrhage,  and  it  bears  no  comparison  with  the  latter 
in  amount  of  relief  afforded. 

In  all  cases  of  cancer  of  the  rectum  we  are  reduced,  therefore,  to 
one  of  two  plans  of  treatment,  colotomy  or  excision,  the  only  question 
being  as  to  proper  selection  of  one  or  the  other. 
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Colotomy  is  applicable  to  all  cases.  It  can  never  be  contraindicated 
where  the  patient  is  not  already  too  far  gone  for  its  probable  safe  per- 
formance. It  is  an  operation  attended  by  little  danger  and  sure  to 
give  relief,  to  prolong  life  by  allaying  pain,  and  to  retard  the  growth 
by  removing  the  greatest  of  all  sources  of  irritation.  Never  have  I 
performed  the  operation  and  had  reason  to  regret  doing  so  from  fail- 
ure to  obtain  the  expected  relief ; and  in  a few  cases  in  my  earlier 
practice  I now  greatly  regret  not  having  done  so. 

As  to  the  choice  of  operation,  inguinal  or  lumbar,  I greatly  prefer 
the  former.  There  has  been  much  recent  discussion  on  this  point,  and 
within  a year  Bryant,  the  father  of  the  lumbar  incision,  has  once  more 
said  all  that  can  be  said  in  its  favor,  but  without  changing  the  prevail- 
ing tendency  amongst  the  surgeons  of  to-day  in  favor  of  the  inguinal 
operation.  The  one  argument  he  advances  which  is  unanswerable  is 
that  in  cases  of  great  abdominal  distension  from  intestinal  obstruction 
the  lumbar  operation  is  the  easier  of  performance;  and  this  is  true, 
for  the  very  distension  which  may  add  great  difficulties  to  the  inguinal 
incision  is  an  assistance  in  the  lumbar  by  forcing  the  desired  coil  of  gut 
out  of  the  incision  made  to  reach  it.  Granting  that  this  is  true,  and 
that  the  seat  of  the  obstruction  is  known  to  be  below  the  point  of  the 
lumbar  incision,  the  operation  in  the  loin  may  be  chosen  in  those  cases 
with  advantage.  In  all  other  cases  the  advantages  will  be  found  to 
apply  to  the  operation  in  the  groin.  The  operation  here  is  easier  of 
performance,  the  artificial  anus  is  directly  within  the  sight  of  the 
patient  for  cleanliness  and  dressing,  and,  above  all  other  reasons,  the 
opening  in  the  gut  is  much  better  adapted  for  subsequent  closure  if 
desired.  Again,  the  opening  in  the  gut  may  be  adapted  at  will  to  the 
particular  end  in  view.  If  it  be  made  as  a preliminary  to  a subse- 
quent resection  of  the  rectum,  or  if  it  be  done  for  a curable  non-malig- 
nant  ulceration  with  the  idea  of  subsequent  closure,  it  can  be  so  made 
as  to  admit  of  closure  by  a simple  plastic  operation  without  resection 
and  suture.  If  it  be  intended  as  a permanency,  it  can  at  will  be  made 
so  that  no  fecal  matter  shall  ever  again  pass  into  the  segment  of  gut 
beyond  the  opening.  That  this  is  a matter  of  no  slight  moment  is 
shown  by  Bryant’s  statement  that  in  only  three-fourths  of  his  lumbar 
operations  has  he  succeeded  in  accomplishing  the  great  end  of  the  oper- 
ation— the  prevention  of  the  passage  of  feces  over  the  diseased  surface. 

The  line  of  incision  for  inguinal  colotomy  is  shown  in  Fig. 
86.  A skilful  operator  will  have  no  difficulty  in  cutting  down  upon 
the  peritoneun  and  exposing  it  to  the  full  extent  of  the  cutaneous  in- 
cision without  using  a director,  which  takes  so  much  valuable  time. 
When  the  peritoneun  has  been  exposed,  any  spouting  vessels  in  the 
wound  should  be  secured  before  the  abdomen  is  opened.  After  the 
peritoneum  has  been  seized  with  dissecting- forceps  and  snipped,  it  is 
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best  divided  with  a pair  of  straight  blunt-pointed  scissors;  and  as  it  is 
incised  an  assistant  should  follow  the  incision  and  seize  the  free  ends 
of  the  membrane  at  half  a dozen  points  with  dressing-forceps,  which 
are  left  hanging  in  the  wound.  These  save  much  time  lost  in  search- 
ing for  the  free  edge  of  the  peritoneum  during  the  subsequent  suturing. 

The  large  gut  must  next  be  found.  It  may,  and  often  does,  present 
in  the  incision.  It  is  recognized  by  the  strongly-marked  longitudinal 
bands  of  muscular  fibre,  by  the  thickness  of  its  walls,  and  by  the 
appendices  epiploicce.  Error,  and  serious  error,  may  occur  at  this  point 
unless  the  operator  is  familiar 
with  the  look  and  feel  of  the 
large  bowel  as  distinguished 
from  the  small.  A longitudi- 
nal band  may  be  made  to  ap- 
pear quite  plainly  in  the  small 
gut  by  a little  tension  which 
gathers  the  normal  longitudinal 
muscular  layer  into  a band. 

There  is  never  any  excuse,  how- 
ever, for  mistaking  one  for  the 
other. 

If  the  sigmoid  flexure  does 
not  present  in  the  incision,  a 
finger  passed  down  to  the  brim 
of  the  pelvis  will  usually  at 
once  bring  it  to  light.  Should 
it  fail  to  do  so,  the  finger  may 
be  passed  from  the  outer  border 
of  the  incision  along  the  ab- 
dominal wall  down  into  the  iliac 
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fossa,  and  the  gut  met  in  this  way.  Usually,  to  a cool  and  deliberate 
operator  there  is  little  difficulty,  but  there  may  be  much ; and  there  is 
nothing  to  do  but  to  find  the  gut  by  gentle  searching. 

I have  seen  some  awkward  pauses  just  at  this  stage  of  the  operation 
ant  myself  always  feel  a little  relieved  when  the  gut  with  its  well- 
marked  characteristics  comes  to  the  light,  for,  as  I have  often  explained 
W-°PeratinS  111  public,  no  man  knows  exactly  beforehand  what  he 
wi  find  when  he  has  opened  the  abdomen  for  a colotomy.  In  one 
case  we  found  the  gut  bound  down  to  a uterine  fibroid  by  strong  adhe- 
sions, and  were  obliged  to  open  the  colon  much  higher  up '’where 
another  coil  presented.  Great  variations  I have  also  found  to  exist  in 
the  mesentery  of  the  sigmoid  flexure.  In  one  of  my  cases  there  was 
no  mesentery  to  the  lower  part  of  the  flexure.  It  was  bound  firmly  to 
>e  diacAossa,  and,  though  I could  pass  a finger  under  it,  I could  not 
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raise  it  into  the  wound  to  fasten  it.  Fortunately,  the  upper  part  of 
the  sigmoid  was  free. 

I relate  these  difficulties  simply  that  the  operator  may  be  prepared 
for  them,  and  need  not  be  unduly  overcome  bv  them.  Usually,  the 
gut  will  be  found  with  slight  difficulty,  and  the  operation  may  be  pro- 
ceeded with  as  follows  : My  own  operation  differs  somewhat  in  its  next 
step  from  that  of  others,  in  that  a silver-wire  suture  is  passed  entirely 
under  the  gut  to  secure  it  in  its  position,  and  also  to  secure  an  effectual 
spur.  Formerly  I used  a hare-lip  pin  for  this  purpose,  but  a properly 
arranged  silver  wire,  with  shot-and-shield  fastenings,  is  preferable, 
because  more  easily  introduced.  The  suture  is  passed  as  follows  : One 
end  of  a silver  wire  twelve  inches  long  is  arranged  with  the  perforated 
shot  and  shield,  and  the  other  threaded  to  a suitable  needle.  The 
needle  is  passed  through  the  entire  thickness  of  the  abdominal  wall  one 
inch  to  the  right  of  the  incision,  then  through  the  mesentery  of  the  gut, 
and  out  through  the  entire  thickness  of  the  abdominal  wall  on  the  other 
side  of  the  incision,  far  enough  away  from  the  wound,  so  that  the  shield 
when  adjusted  shall  not  impinge  upon  the  gut  when  fastened  in  posi- 
tion. The  wire  is  then  drawn  more  or  less  tightly  according  to  the 
kind  of  spur  it  is  desired  to  form,  the  needle  is  cut  loose,  the  shield 
slipped  on  the  wire  down  to  the  skin,  the  shot  after  it,  and  clamped 
with  strong  forceps. 

The  object  of  this  wire  suture  should  be  thoroughly  understood.  In 
the  first  place,  we  know  there  will  be  no  tearing  of  the  gut  away  from 
the  wound  while  it  remains  in  position — an  accident  which  has  hap- 
pened more  than  once  in  coughing  or  vomiting  when  the  ordinary 
sutures  of  silk  have  been  the  only  ones  used.  Again,  this  wire  can  by 
more  or  less  tension  be  made  to  form  any  flexure  in  the  gut  desirable, 
and  any  sort  of  spur.  Drawn  tightly,  the  operator  can  produce  by  it 
an  absolute  obstruction.  Now,  a spur  should  be  more  or  less  extensi\e 
according  as  the  operation  is  intended  to  be  absolute  and  final  or  only 
provisional.  In  provisional  artificial  anus  the  less  spur  consistent  with 
complete  emptying  of  the  bowel  through  the  artificial  anus  the  better, 
for  the  opening  is  the  more  readily  closed  by  a simple  plastic  operation 
covering  it  over,  and  resection  of  the  ends  with  subsequent  suture, 
which  is  a much  more  serious  operation,  may  be  avoided.  On  the 
other  hand,  in  permanent  artificial  anus  where  there  is  no  probability 
of  ever  attempting  to  close  the  opening,  the  more  marked  the  spin  the 
better  will  the  faeces  be  directed  out  at  the  artificial  channel. 

Another  point  in  passing  this  suture  is  to  introduce  it  not  acio>s  the 
middle  of  the  cutaneous  incision,  but  on  the  level  of  the  junction  ot  the 
middle  and  lower  thirds.  By  so  doing,  when  the  outer  wall  of  the  gut 
is  cut  away  two  openings  are  left — the  upper,  larger  one  above  tin' 
spur,  allowing  for  the  free  escape  of  faeces,  the  lower,  smaller  one  below 
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the  spur,  allowing  for  washing  out  of  the  distal  portion  of  the  gut,  but 
not  being  free  enough  to  allow  even  fluid  feces  to  get  into  it  and  pass 
down  to  irritate  the  diseased  part. 

The  ne^  steP  111  the  operation  is  the  suturing,  and  here,  again, 
opeutois  c i ci.  rJ  lie  stitches  are  so  passed  as  to  unite  the  serous  sur- 
face of  the  gut  to  the  serous  surface  of  the  abdominal  wall,  and  at  the 
same  time  to  fasten  the  gut  to  the  skin.  In  other  words,  each  suture 
m chides  the  skin  of  the  margin  of  the  incision,  the  cut  edge  of  the 
parietal  peritoneum,  and  the  serous  and  muscular  layer  of  the  gut 
The  sutures  should  not  perforate  the  cavity  of  the  gut.  Six  or  eight 
of  these  stitches  are  sufficient  to  give  apposition  of  the  two  serous  sur- 
faces, with  the  wire  suture  to  prevent  displacement.  But  it  is  evident 
that  the  sutures  may  be  so  passed  as  to  fasten  almost  the  entire  calibre 
o the  intestine  outside  of  the  abdominal  cavity,  and  above  the  level  of 
the  skin,  by  introducing  them  into  the  wall  of  the  gut  close  down  to 
the  mesenteric  attachment ; or,  on  the  other  hand,  that  the  free  edge 
of  the  gut  may  be  fastened  to  the  skin  incision  in  such  a way  as  to 
leave  almost  all  of  the  intestinal  loop  below  the  level  of  the  incision. 

n some  cases  it  is  well  to  follow  one  plan,  and  in  others  the  oppo- 
site will  best  give  the  required  result;  and  in  this  adaptability  of  the 
sigmoid  flexure  lies  one  of  the  great  advantages  of  the  inguinal  over  the 
umbar  operation  In  a general  way,  the  rule  is  this  : If  a permanent 
opening  is  made  for  incurable  disease,  the  wire  suture  should  be  tffiht 
anc  lie  silk  stitches  should  be  passed  deep  down  by  the  mesenteric 
attachment  to  draw  the  calibre  of  the  intestine  well  out  of  the  abdomen. 

/ °n  the  othev  liand>  the  opening  is  intended  as  provisional  only  the 
wire  suture  is  not  drawn  as  tight  (may  even  be  omitted  altogether),’ and 

ItffilnLnt  UieS  Sh0Uld  ^ inSerted  farther  awa>r  from  the  mesenteric 

In  suturing  additional  firmness  may  nearly  alwavs  be  gained  bv 
passing  the  stitches  through  one  of  the  longitudinal  bands.  Occasion- 

will  behvailable.  °“  ^ " **  ^ ^ ™ 

There  are  but  few  cases  in  which  the  obstruction  is  so  great  as  to 
render  an  immediate  opening  of  the  gut  necessary,  and  in  them  it  can 

)e  done  wltJ?  Perfect  safety  if  proper  care  be  taken  to  get  accurate 
apposition  of  the  serous  surfaces.  Even  a few  hours’  delay,  however 
'S,  a”  advailtago,  m that  it  allows  of  closing  the  peritoneal  cavity  by 
p astic  exudation.  This  exudation  is  very  free,  and  should  be  provided 
or  by  a dressing  of  protective  next  to  the  skin  to  keep  the  other  dress- 
ings from  touching  the  parts.  Unless  there  is  a decided  call  for  haste 
in  opening  tie  gut,  I usually  leave  the  first  dressing  undisturbed  for 
forty-eight  hours.  The  gut  is  then  incised  without  ether  by  punctur- 
ing it  with  a sharp  bistoury,  and  then  cutting  away  the  superfluous  gut 
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with  scissors.  Here,  once  more,  the  operator  must  be  guided  by  the 
circumstances.  In  provisional  artificial  anus  as  little  of  the  wall  of  the 
gut  should  be  sacrificed  as  possible,  aiul  the  operator  should  be  content 
with  a mere  longitudinal  incision  into  the  wall.  In  other  cases  the 
free  edges  of  the  gut  may  be  trimmed  off  to  within  a quarter  of  an 
inch  of  the  skin.  The  silver  wire  may  be  removed  by  the  end  of  the 
third  or  fourth  day,  and  the  silk  sutures  a few  days  later.  The  bowels 
may  move  through  the  artificial  anus  immediately  after  the  gut  is 
opened,  or  it  may  be  a week  before  any  fseces  escape. 

After  the  operation  I always  provide  the  patient  with  a well-fitting 
truss  with  hard-rubber  pad,  to  be  worn  over  the  artificial  anus  during 
the  day. 

One’s  experiences  with  this  operation  are  always  full  of  interest, 
for,  though  manually  perhaps  not  a difficult  one,  it  is  the  unexpected 
that  always  happens,  and  which  the  operator  must  be  prepared  to  meet. 
I have  found  the  sigmoid  flexure  so  diseased  that  it  was  impossible  to 
open  it,  and  have  had  to  use  the  transverse  colon  instead.  This  case 
gave  no  support  to  Bryant’s  argument  that  the  lumbar  incision  is 
better — that  the  opening  is  farther  away  from  the  cancer  of  the  rec- 
tum — because  the  descending  colon  could  not  have  been  opened  at  any 
point.  The  difference  in  location  between  the  lumbar  and  iliac  open- 
ings is  not  as  great  as  is  imagined.  When  the  gut  is  pulled  well  down 
into  the  inguinal  incision,  the  artificial  anus  can  be  made  within  two 
and  a half  or  three  inches  of  the  spot  opened  by  the  lumbar  operation. 
Cases  of  course  may  arise  in  which  the  additional  distance  would  be 
important,  but  they  seldom  do,  as  the  operation  in  the  majority  of  cases 
is  for  disease  of  the  rectum  and  not  of  the  sigmoid  flexure. 

I have  seen  the  gut  fastened  into  the  inguinal  incision  in  the  reverse 
position,  so  that  when  the  opening  was  made  the  fseces  were  evacuated 
from  the  lower  angle  of  the  wound,  and  the  upper  was  the  distal  por- 
tion of  the  gut.  Such  reversing  of  the  gut  may  easily  happen,  espe- 
cially after  a considerable  search  has  to  be  made  for  the  sigmoid  flexuie 
and  it  is  drawn  some  distance  from  its  natural  bed  to  fasten  it  into  the 
wound  ; but  I do  not  know  that  any  harm  results  from  it. 

With  the  exception  of  these  minor  difficulties  I have  never  encoun- 
tered any  accidents  in  the  operation  of  colotomy.  Two  or  three  times 
in  cases  of  obstruction  there  has  been  considerable  evisceration,  but  I 
have  never  had  to  resort  to  incision  for  relief  of  the  distension.  A 
short  mesentery  may  at  any  time  render  the  operation  more  difficult 
than  it  would  otherwise  be,  but  I have  seen  only  one  case  in  which 
some  part  of  the  descending  colon  or  sigmoid  could  not  be  broug  it 
to  the  surface  with  ease.  In  that  case  the  entire  mesentery  was  so 
infiltrated  with  cancer  that  it  was  with  great  difficulty  that  any  piece  of 
gut,  small  or  large,  was  found  healthy  enough  to  form  a new  anus  wit  1. 
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The  subsequent  condition  of  patients  with  artificial' anus  is  worthy 
of  note.  I know  of  no  single  point  upon  which  public  and  professional 
opinion  generally  is  more  at  variance  with  the  truth  than  this.  The 
prevailing  idea,  that  the  lives  of  these  patients  must  be  miserable, 
that  they  are  loathsome  objects,  suffering  from  a continual  flow  of  ffeces 
from  the  groin,  is  to  any  one  with  experience  in  these  cases  simply 
laughable.  The  comfort  of  an  artificial  anus  necessarily  depends  much 
upon  the  skill  with  which  it  is  made,  as  has  been  clearly  shown  in  the 
description  of  the  operation.  It  is  an  easy  thing  to  open  the  sigmoid 
flexure,  but  the  kind  of  opening  depends  very  much  upon  the  operator, 
and  the  patient’s  comfort  much  upon  the  kind  of  opening.  A certain 
amount  of  prolapse  of  the  mucous  membrane  is  the  most  frequent  cause 
of  after-annoyance,  and  this  cannot  perhaps  be  avoided  in  every  case ; but 
it  is  a self-reducing  prolapse  when  the  patient  lies  down,  and  it  can  be 
kept  in  by  a properly-fitting  truss.  As  to  passages,  there  is  little  dis- 
comfort when  the  faeces  are  solid.  Usually,  after  a few  weeks,  the 
bowels  acquire  the  habit  of  a single  daily  evacuation,  and  this  is  pre- 
ceded by  a sufficient  warning.  Occasionally,  as  in  the  normal  con- 
dition, there  will  be  an  evacuation  both  night  and  morning ; and  one 
patient  writes  me  that  her  bowels  move  only  every  second  or  third  day, 
and  sometimes  only  after  a laxative. 

In  a general  way,  then,  I can  only  say  that  my  patients  are  happy 
in  the  relief  afforded  by  the  operation,  and  do  not  suffer  either  mentally 
or  physically  from  the  deformity.  In  cases  in  which  the  opening  has 
been  made  for  non-malignant  ulceration,  which  has  been  cured  by  the 
operation,  I have  sometimes  been  quite  anxious  to  close  the  artificial 
anus  and  restore  the  parts  to  their  normal  condition,  but  so  far  none 
of  my  patients  have  been  willing  to  take  the  chance  of  a return  to  the 
old  state. 

Not  long  since  I operated  upon  a poor  little  emaciated  woman  with 
cancer  of  the  rectum,  whose  sufferings  had  driven  her  to  attempt 
suicide  by  taking  Paris  green.  The  attempt  was  a failure,  and  I did  a 
colotomy,  extirpation  being  out  of  the  question.  At  the  time  of  the 
operation  she  was  spending  most  of  her  days  and  nights  upon  the 
water-closet.  Four  weeks  later  she  walked  into  my  clinic,  smiling 
and  happy,  suffering  no  pain,  and  yet  with  a marked  increase  in  the 
amount  of  the  disease,  which  was  rapidly  involving  the  mesenteric 
glands  and  the  external  organs  of  generation.  Ten  weeks  after  the 
operation  she  had  gained  eight  pounds.  She  was  steadily  approaching 
the  end,  but  considered  herself  on  the  road  to  recovery.  This  is  what 
colotomy  will  do,  and  there  is  nothing  else  known  to  science  that  will 
do  as  much. 

Regarding  the  dangers  of  the  operation  itself,  a word  should  be 
said.  The  mortality  may  be  either  high  or  low  in  any  man’s  table  of 
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operations,  depending  on  himself.  Cripps  gives  41  cases  and  1 death  ; 
Bryant  in  140  cases  50  per  cent,  mortality.  My  own  are  greater  than 
Cripps’s,  less  than  Bryant’s.  Cripps  selects  his  cases  carefully — from 
the  figures  one  would  be  inclined  to  suspect  too  carefully.  It  would 
not  be  at  all  difficult  for  Bryant,  or  even  myself,  to  select  40  cases  and 
operate  without  a death,  but  if  the  operation  be  done  on  the  cases  in 
which  it  is  indicated  as  they  present  themselves,  the  death-rate  will  be 
higher.  I myself  have  operated  only  a few  hours  before  death  because 
I believed  it  a duty  to  give  the  patient  the  chance,  hopeless  as  it  was. 

In  any  case,  however,  the  danger  of  the  operation  can  be  very 
closely  estimated  beforehand.  I often  say,  “ Gentlemen,  the  risk  of 
this  operation  is  scarcely  1 per  cent.”  ; or,  again,  “ This  patient  may 
survive  the  operation  but  a few  hours.”  The  high  mortality  in  the 
old  cases  of  chronic  intestinal  obstruction,  and  the  risks  directly  arising 
from  the  operation  itself,  where  the  gut  is  sound  and  the  patient  has 
any  reserved  strength,  are  very  slight. 

With  this  means  of  certain  relief  in  our  power,  therefore,  is  it  to 
be  wondered  at  that  certain  surgeons  hesitate  to  operate  directly  for 
the  removal  of  the  cancerous  growth  when  we  consider  the  mortality 
of  that  operation  and  the  discouraging  nature  of  the  statistics  as  to 
immediate  recurrence?  And  yet  a removal  of  a cancer  is  much  more 
to  be  desired  than  any  mere  palliation.  There  is  no  doubt  that  the 
statistics  of  extirpation  are  on  the  whole  bad,  but  in  some  cases  a 
return  has  been  delayed  six,  eight,  or  nine  years — in  other  words,  a 
practical  cure  has  been  achieved.  Colotomy  can  never  do  this. 

This  brings  us  face  to  face  with  the  question,  In  what  cases  are  we 
justified  in  balancing  the  risk  of  a fatal  operation  against  the  chance 
of  radical  cure,  such  as  it  is  ? and,  In  what  cases  should  we  be  content 
with  the  certain  relief  and  prolongation  of  life  to  be  had  from  colot- 
omy? It  is  a question  on  which  even  national  schools  of  surgery  dif- 
fer in  their  teaching  and  practice.  The  English  are  very  conservative. 
Where  the  disease  is  within  easy  reach,  and  can  be  entirely  removed 
by  dissecting  upward  from  the  perineum,  they  agree  with  all  the  rest 
of  the  world  that  it  should  be  removed.  In  all  other  cases  they  prac- 
tise colotomy.  The  Germans,  on  the  other  hand,  set  no  limit  to  the 
operation  except  involvement  of  adjacent  organs,  and,  beginning  the 
dissection  from  above,  remove  the  entire  rectum  and  anus.  Theii 
mortalitv  is  high,  but  their  results  are  brilliant  in  some  cases,  and 
they  have  certainly  proven  the  surgical  possibility  of  removing  much 
more  extensive  disease  than  was  ever  done  before  the  teachings  of 
Kraske. 

The  Germans  also  have  brought  into  practice  an  entirely  new 
operation — the  resection  of  cancer  high  up  in  the  rectum,  exactly  as 
cancer  of  the  gut  elsewhere  may  be  resected,  and  the  ends  joined  by 
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circular  suture,  thus  bringing  within  the  scope  of  operation  a class  of 
cases  hitherto  abandoned  as  hopeless  or  else  colotomized  and  left  to 
their  course. 

As  to  my  own  practice,  I can  only  say  that  from  being  very  con- 
servative it  is  becoming  more  radical.  The  whole  rectum  can  be 
removed,  and  when  successfully  done  much  more  has  been  accom- 
plished than  results  from  a colotomy.  Of  course  a life  is  sometimes 
shortened  which  might  have  been  prolonged  by  a colotomy,  but,  on 
the  other  hand,  a success  in  entirely  removing  extensive  disease 
encourages  one  to  renewed  attempts. 

In  amputating  the  lower  end  of  the  rectum  in  cases  where  the  finger 
can  reach  above  the  disease,  the  operation  I prefer  is  the  one  marked 
out  in  a general  way  by  Allingham,  Jr.  It  certainly  possesses  some 
advantages  over  the  other  methods  I have  tried,  and  is  performed  in 
the  following  manner  : 

The  patient  is  placed  in  the  lithotomy  position,  held  so  by  Clover’s 
crutch,  and  the  buttocks  are  elevated  upon  a round  hard  pillow.  The 
rectum  is  thoroughly  irrigated  with  bichloride  solution  1 : 2500,  a 
Sims’s  bivalve  speculum  being  introduced  to  permit  the  escape  of  the 
fluid. 

Taking  first  a case  in  which  the  growth  involves  the  skin  of  the 
anus,  the  knife  (a  long,  straight,  sharp-pointed  bistoury)  is  entered 
in  the  skin  between  the  anus  and  coccyx,  and  passed  directly  upward 


Fig.  87. 
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behind  the  gut  and  parallel  with  it,  the  index  finger  of  the  left  hand 
being  in  the  gut  for  a guide.  When  the  end  of  the  blade  has  passed 
beyond  the  limit  of  the  disease,  the  handle  is  depressed  and  an  incision 
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is  made  in  the  median  line  behind  from  the  point  of  puncture  down  to 
and  somewhat  past  the  tip  of  the  coccyx. 

Two  semicircular  incisions  are  next  made  with  the  knife  which 
completely  surround  the  anus,  as  shown  in  the  cut  (Fig.  87).  These 
should  also  be  deep,  reaching  well  into  the  fat  of  each  iscliio-rectai 
fossa,  and  not  merely  through  the  skin.  The  knife  is  then  abandoned, 
and  with  a pair  of  long-handled,  straight,  blunt-pointed  scissors  these 
semicircular  incisions  are  rapidly,  by  bold  cuts,  deepened  till  they  pass 
the  upper  limit  of  the  growth  by  at  least  half  an  inch,  as  shown  in  the 
cut  (Fig.  88).  Finally,  the  rectum  is  stripped  from  its  attachments 


Fig.  88. 


Second  Stage  in  Extirpation. 


anteriorly  with  scissors  and  finger,  care  being  taken  to  avoid  wounding 
the  deep  urethra  and  neck  of  the  bladder.  Having  thus  circumscribed 
the  anus  and  gut  to  a limit  well  above  the  disease,  it  is  seized  with  for- 
ceps, drawn  down,  and  amputated. 

There  are  two  ways  of  performing  this  part  of  the  operation  : One 
is  to  tie  each  vessel  as  it  is  cut ; the  other,  to  proceed  as  rapidly  as 
possible,  making  deep  incisions  with  the  scissors,  and  trusting  the  con- 
trol of  the  bleeding  to  an  assistant,  who  rapidly  packs  the  incision  with 
sponges  as  the  operator  works  his  way  upward  into  the  pelvis.  In 
either  case  the  operation  will  necessarily  be  a bloody  one,  but  the  latter 
method  is  the  one  I prefer,  as  being  in  the  end  the  least  bloody  ot  the 
two.  Often  after  the  pressure  has  been  continued  a few  minutes,  and 
the  gut  has  been  cut  across,  the  upper  end  being  held  by  forceps  to 
prevenl  its  retraction,  but  few  spouting  vessels  will  be  found  to  tie,  the 
bleeding  having  been  at  first  in  great  part  venous,  and  ceasing  under 
the  strong  pressure  exercised  by  the  assistant. 

After  all  bleeding  has  been  stopped  the  upper  end  of  the  gut  should 
be  drawn  down  to  the  skin  and  loosely  stitched  there  by  a few  sutures. 
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If  much  tension  is  required  to  hold  it  in  this  position,  it  will  certainly 
tear  out  in  three  or  four  days,  and  in  such  cases  it  is  best  not  to  try  to 
bring  it  down  entirely  to  the  surface,  but  simply  to  approximate  it  as 
nearly  as  possible.  A drainage-tube  is  then  passed  into  each  fossa 
alongside  of  the  gut,  and  the  wound  packed  lightly  with  iodoform 
gauze  not  too  heavily  loaded  with  iodoform,  for  poisoning  with  the 
drug  may  easily  occur. 

When  the  disease  does  not  involve  the  skin  of  the  anus  the  opera- 
tion may  be  modified  somewhat  to  save  the  sphincters.  The  dorsal 
incision  is  then  made,  not  behind  the  rectum,  but  through  the  anus  up 
to  the  lower  limit  of  the  disease.  The  semicircular  incisions  are  then 
begun  within  the  gut  and  surround  it— cut  it  across,  in  fact— half  an 
inch  below  the  level  of  the  growth.  The  dissection  is  then  continued 
as  in  the  former  case,  and  after  excision  of  the  mass  the  upper  end  is 
brought  down  and  stitched  to  the  sphincters  as  closely  as  may  be  with- 
out too  much  tension. 

This,  it  is  evident,  is  really  an  excision  of  the  gut,  and  not  an 
amputation,  and  it  may  leave  the  patient  with  a certain  amount  of 
sphincteric  control. 

In  any  case,  the  peritoneum  may  be  opened  in  reaching  the  upper 
limit  of  the  growth.  It  sometimes  is  reflected  from  the  gut  anteriorly 
at  a distance  of  several  inches  from  the  perineum,  and  again  it  will  be 
found  within  an  inch  and  a half  of  the  skin.  The  opening  of  the 
serous  membrane  is  no  contraindication  to  the  operation.  When  it  has 
been  opened  it  is  better  to  close  it  with  catgut  sutures,  before  stuffing 
the  wound  with  gauze  if  possible,  but  even  when  the  opening  is  merely 
plugged  with  the  gauze  the  incision  into  the  peritoneal  cavity  seems  to 
add  little  to  the  mortality  of  the  operation.  Of  course,  should  the  gut 
tear  loose  from  its  attachments  to  the  perineum  and  the  bowels  move, 
fsecal  matter  might  be  extravasated  directly  into  the  peritoneal  cavity, 
with  an  immediately  fatal  result.  This  is  best  avoided  by  a preliminary 
colotomy  and  by  free  purgation,  with  milk  diet  and  opium  after  the 
operation,  by  careful  suturing  of  the  peritoneum,  and  by  drawing  the 
end  of  the  gut  down  to  the  perineum  and  binding  it  there.  Fmcal 
extravasation  is,  however,  one  of  the  chief  causes  of  death  after  extir- 
pation. 

This  operation,  with  slight  modifications  to  suit  individual  ideas, 
was  the  limit  of  our  resources  in  dealing  with  cancer  of  the  rectum  till 
Kraske  a few  years  ago  conceived  the  idea  of  attacking  these  growths 
by  means  of  an  incision  into  the  pelvis  by  the  side  of  the  sacrum.  His 
first  idea  was  that  by  this  method  of  operation  growths  heretofore  con- 
sidered as  inoperable  might  be  reached,  and  all  that  part  of  the  upper 
rectum  above  the  limit  of  rectal  digital  examination,  and  below  the 
reach  of  pelvic  colectomy,  might  be  brought  into  the  field,  of  operative 
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surgery.  The  operation  has  been  extended,  however,  to  cover  not  only 
resection  of  a portion  of  the  rectum  high  up,  with  subsequent  circular 
suture,  but  amputation  of  the  entire  rectum  with  the  anus. 

The  operation  consists  in  making  a median  incision  from  the  second 
sacral  vertebra  to  the  anus ; severing  the  left  gluteus  maximus  from  its 
sacral  attachments;  excising  the  coccyx ; detaching  the  sacral  attach- 
ments of  the  tubero-sacral  and  spinoso-sacral  ligaments;  and  chiselling 
away  the  lateral  mass  of  the  sacrum  in  a curved  line  from  the  outer 
border  of  the  third  sacral  foramen  to  the  corner  of  the  sacrum.  The 
anus  being  next  freed  by  a circular  incision,  the  rectum  is  detached 
from  its  bed ; the  peiitoneal  cavity  is  also  opened  by  a circular  cut  the 
gut  is  drawn  well  down  and  amputated  above  the  tumor,  and  its  'end 
fixed  by  sutures  to  the  para-anal  tissues.  The  operation  is  completed 
by  passing  a drainage-tube  into  the  peritoneal  cavity  and  plugging  the 
rectum  and  wound  with  iodoform  gauze. 

bhe  serious  objection  to  this  procedure  lies  in  the  non-closure  of  the 
peritoneal  Cavity,  whereby  death  results  from  fiecal  extravasation.  To 
overcome  this  Schede,  after  following  the  preliminary  steps  described 
by  Kraske,  substituted  the  following  modifications : In  the  first  case 
he  attached  the  free  edge  of  the  divided  peritoneum  to  the  serous  surface 
of  the  gut,  thereby  closing  the  peritoneal  cavity,  and  then  sutured  the 
upper  and  lower  ends  of  the  gut  with  a double  row  of  circular  sutures. 
The  wound  was  dressed  with  iodoform  gauze,  and  opium  given  to  con- 
trol the  bowels.  The  operation  was  only  unsatisfactory  in  the  failure 
to  get  union  of  the  sutured  ends,  and  hence  in  the  formation  of  a fiecal 
fistula. 

The  great  value  of  closing  the  cavity  of  the  peritoneum  is  shown  in 
two  of  Kraske’s  operations  in  which  it  was  omitted,  although  complete 
union  of  the  divided  ends  of  the  bowel  was  attempted.  In  both 
instances  the  stitches  gave  way  during  a stool  which  occurred  a few 
hours  after  the  operation  in  spite  of  every  precaution  to  prevent  it,  and 
death  ensued  from  peritonitis  due  to  fiecal  extravasation. 

Schede,  to  avoid  the  fiecal  fistula  and  protracted  healing  which 
occurred  in  his  first  case,  modified  the  operation  by  doing  a preliminary 
inguinal  colotomy.  In  the  first  of  these  cases  four-fifths  of  the  rectal 
wound  healed  by  first  intention,  and  the  balance  by  granulation ; 
while  in  the  second  the  wound  had  closed  in  two  months  and  a half. 
The  inguinal  artificial  anus  was  then  closed  by  a plastic  operation. 

Bardenheuer  extended  the  scope  of  the  operation  to  cover  certain 
bad  cases  of  recto-vaginal  and  rectal  fistula  not  amenable  to  other  plans 
of  operation.  He  performs  the  operation  by  dividing  the  sacrum  trans- 
versely at  the  level  of  the  third  sacral  vertebra,  allowing  the  entire 
hand  to  be  introduced  into  the  pelvis.  The  left  index  finger  is  next 
introduced  into  the  rectum,  and  the  tumor  pressed  backward  against 
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the  dorsal  incision,  which  is  then  continued  till  the  posterior  wall  of  the 
rectum  is  exposed  in  the  wound.  Both  index  fingers  are  next  passed 
into  the  wound,  and  the  tissues  separated  from  the  gut  on  all  sides. 
A loop  having  been  passed  under  the  isolated  portion  of  the  gut,  it  is 
drawn  out  of  the  wound,  and  the  tumor  is  separated  from  its  bed  in 
the  same  manner — first  on  its  posterior,  and  then  on  its  anterior, 
aspect — while  in  many  cases  the  peritoneum  can  be  stripped  off  with- 
out opening.  Should,  however,  this  cavity  be  opened,  it  is  plugged 
with  thymol  gauze,  and  the  operation  completed  by  dividing  the  gut 
above  and  below  the  disease.  The  ends  are  then  sutured  and  the 
wound  plugged  with  iodoform  gauze. 

In  certain  cases  in  which,  from  the  amount  of  rectum  removed,  it  is 
impossible  to  unite  the  ends  by  suture,  or  where  from  the  tightness  of 
the  stricture  it  has  been  impossible  to  empty  the  rectum  above  of  fieces, 
or  where  the  wound  has  been  soiled  by  the  same  during  the  operation, 
Kraske  postpones  the  suturing  of  the  ends  of  the  gut  to  a subsequent 
Period;  and  forms  a provisional  sacral  artificial  anus  at 'the  upper 
angle  of  the  dorsal  incision.  Hochenegg  has  devised  the  truss  shown 
in  the  cut  (Fig.  89)  for  these  cases.  Schede  accomplishes  the  same 

Fig.  89. 


rruss  used  after  Kraske’s  Operation. 

end  by  a colotomy  in  the  groin  after  the  operation,  and  a subsequent 
closing  of  the  inguinal  artificial  anus  by  a plastic  operation. 

statistics  of  these  operations  are  of  little  value,  varying  as  thev  do 
^ith  the  skill  of  different  operators  and  the  cases  selected  for  operation. 

uthee  it  to  say  that  the  ratio  of  mortality  is  steadily  decreasing  with  a 
constantly  improving  technique. 
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Hochenegg,  in  his  last  report  of  his  own  cases  and  those  gathered 
from  others,  gives  the  following  results  of  Kraske’s  method  as  dis- 
tinguished from  Barden  heuer’s,  which  he  considers  essentially  different. 
Out  of  39  cases  there  were  31  recoveries  and  8 deaths.  Of  primary 


Fig.  90. 


circular  suture  there  were  9 cases,  with  3 completely  successful  results, 
1 of  partial  healing,  and  5 fatal.  14  cases  were  treated  by  formation 
of  a permanent  sacral  artificial  anus,  with  12  recoveries.  The  mortality 
in  all  was  20  per  cent. 

Bardenheuer’s  statistics  are  better  than  these,  and  he  believes  that  it 
can  eventually  be  reduced  to  5 per  cent.,  except  for  complications,  such 
as  opening  the  bladder. 

Von  Bergmann  prefers  the  operation  to  colotomy,  and  quotes 
Bramann’s  statistics — 27  cases  and  1 death. 

The  operation  of  excision  is  also  applicable  to  cancer  of  the  sigmoid 
flexure  and  colon  which  can  be  reached  by  an  abdominal  incision. 
Kendal  Franks  has  collected  51  cases,  from  which  he  has  drawn  the 
following  general  conclusions  : The  operation  rarely  effects  a radical 
cure.  As  a palliative  measure  it  is  justifiable  and  frequently  demanded. 
Recurrence  generally  takes  place  in  the  liver  or  mesenteric  glands,  and 
gives  an  easier  death.  The  mortality  of  the  operation,  with  immediate 
suture  of  the  gut  and  with  the  formation  of  an  artificial  anus,  is  about 
the  same,  and  therefore  immediate  suture  is  to  be  preferred  to  the  for- 
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mation  of  an  artificial  anus.  The  death-rate  has  been  reduced  in  the 
later  cases,  and  a still  further  reduction  is  to  be  expected. 

Bryant  expressed  himself  as  against  the  operation.  In  malignant 
disease  of  the  lower  bowel  we  have  to  choose  between  colotomy, 
colectomy,  and  simply  tiding  the  patient  down  hill,  and  he  thinks  the 
conclusion  is  in  favor  of  colotomy,  which  gives  comfort  to  the  patient, 
prolongs  life,  and  gives  all  the  benefit  colectomy  can  give.  On  look- 
ing over  the  tables  it  appeared  that  only  1 of  the  51  cases  had  been 
cured ; there  were  direct  failures  in  40,  and  indirect  failures  in  10 
others.  The  operation  was  therefore  dangerous  and  not  to  be 
recommended. 

Treves  speaks  to  the  same  effect.  In  only  one  case  of  the  series 
presented  was  there  no  recurrence  after  four  years,  and  cases  of  cancer 
which  had  been  colotomized  very  commonly  lived  three  or  four  years. 
In  six  years  he  had  not  seen  a case  in  which  he  would  have  considered 
removing  the  colon  for  malignant  disease. 

Closure  of  Artificial  Anus. 

Mention  has  so  frequently  been  made  of  the  closure  of  a provisional 
artificial  anus  that  a few  words  regarding  the  technique  will  not  be  out 
of  place. 

As  I tried  to  bring  out  very  strongly  in  describing  the  operation  of 
colotomy,  a provisional  anus  should  be  made  very  differently  from  a 
permanent  one.  The  spur  should  not  be  as  sharp,  the  gut  should  not 
be  drawn  as  far  out  of  the  abdomen  when  it  is  stitched  to  the  skin,  and 
as  little  as  possible  of  the  wall  of  the  gut  should  be  pared  away  when 
it  is  incised.  If  these  rules  are  followed  in  the  original  operation,  it 
will  generally  be  possible  to  close  the  opening  without  having  to  destroy 
the  spur,  and  the  operation  is  thus  changed  from  a serious  one  to  one 
of  trifling  gravity 

In  a case  in  which  there  is  not  sufficient  flexure  of  the  wall  of  the 
gut  to  make  the  removal  of  the  spur  thus  formed  necessary,  the  open- 
ing may  be  closed  by  one  of  two  plastic  operations.  The  simplest  con- 
sists in  paring  the  free  edges  of  the  mucous  membrane,  loosening  them 
from  the  edges  of  the  wound  as  far  as  possible  without  opening  the 
peritoneum,  and  suturing  them  with  a continuous  suture,  turning  the 
free  edges  either  into  the  lumen  of  the  gut  or  out  of  it  as  the  operator 
prefers.  The  muscular  and  peritoneal  layers  are  next  to  be  treated  in 
exactly  the  same  way,  and  finally  the  muscular  layer  of  the  abdominal 
wall  is  freshened  and  united  by  deep  catgut  sutures,  and  the  skin 
closed. 

It  is  manifest  that  in  freshening  the  edges  of  the  intestinal  wall 
preparatory  to  suturing  them  several  centimetres  of  tissue  will  be  lost, 
and  that  this  will  be  increased  by  the  line  of  suture.  This  operation 
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can  therefore  seldom  he  applicable  without  previous  allowance  for  this 
loss  of  calibre  by  destruction  of  the  opposite  angle  of  the  gut  by  the 
enterotomc. 

Szymanowski’s  operation,  on  the  other  hand,  has  the  advantage  of 
dosing  the  opening  by  a flap  of  integument,  without  any  sacrifice  of 
the  intestinal  wall.  The  cuts  (Figs.  91-94)  illustrate  it  very  well.  A 


Fig.  91. 


Fig.  92. 


Szymanowski’s  Operation  for  Fistula  (McBurney). 


single  straight  incision  is  made  from  A,  three-quarters  of  an  inch  in 
front  of,  to  B,  three-quarters  of  an  inch  behind  the  fistula  (Fig.  91). 
This  incision  passes  through  skin  and  superficial  fascia,  and  closely 
skirts  the  left  edge  of  the  fistula.  The  edge  of  this  incision  is  raised, 
and,  working  toward  the  patient’s  left  side  with  a small  blade,  the  skin 
and  fascia  are  undermined  until  a pocket  is  formed,  including  the  area 
A,  C,  B,  F,  the  left  edge  of  this  pocket  being  indicated  by  the  dotted  line 
A,  C,  B.  On  the  opposite  side  the  curved  incision  A,  D,  B is  then  made, 
the  greatest  width  of  the  flap  thus  marked  out  being  from  three-quar- 
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ters  of  an  inch  to  an  inch.  This  flap  should  be  generous,  and 
include  a good  padding  of  fascia,  as,  after  lifting,  the  shrinkage  is 
great. 

Before  lifting  this  flap  a thin  layer  of  skin  is  removed  from  its  sur- 
face. This  is  best  done  with  small  curved  scissors,  the  superficial  layer 
of  skin  being  rapidly  snipped  off.  The  freshening  process  is  carefully 
extended  over  the  entire  area  A,  D,  B,  F,  excepting  over  a surface  a little 
larger  than  the  fistula  and  immediately  next  to  it.  The  flap  A,  D,  B is 
then  dissected  up  close  to  the  median  line  and  inverted,  its  attached 
edge  acting  as  a hinge  and  as  a medium  for  blood-supply.  Five  or  six 
fine  catgut  sutures  are  passed  through  the  skin  at  different  points  a little 
beyond  the  dotted  lines  A,  C,  B into  the  pocket,  then  through  the  free 
edge  of  the  flap,  and  then  back  into  the  pocket  and  out  through  the 
skin.  Five  or  six  loops  are  thus  formed,  by  drawing  upon  which  the 
flap  is  closely  drawn  down  to  the  bottom  of  the  pocket,  and  the  free 
ends  of  the  loops  are  tied  (Fig.  94).  Two  or  three  sutures  of  catgut 
are  now  passed  with  a curved  needle  through  the  upper  surface  of  the 
inverted  flap,  so  as  to  bind  it  firmly  to  the  parts  beneath.  Either  with 
a continuous  or  an  interrupted  suture  of  catgut  the  free  edge  A,  F,  B is 
finally  securely  fastened  to  the  edge  A,  D,  B. 

Neither  of  these  methods  involves  opening  of  the  peritoneum,  and 
there  is  therefore  no  mortality  attendant  upon  them.  When  the  entero- 
tome  is  used  to  destroy  the  spur,  the  operation  is  more  serious.  Dupuy- 
tren’s  statistics  covered  41  cases,  3 of  which  were  fatal.  More  recent 
statistics  by  Pollason  give  the  following  results : In  95  cases,  60  com- 
plete cures ; 26  cases  of  persistence  of  the  fistula ; and  9 deaths,  4 of 
them  directly  attributable  to  the  operation. 

In  some  cases  a cure  may  not  be  possible  without  a free  dissection 
of  the  ends  of  the  gut  and  an  anastomosis,  though  this  applies  much 
more  frequently  to  fiecal  fist u he  than  to  artificial  anus.  In  such  cases 
the  operator  must  choose  between  the  different  methods  now  in  vogue — 
lateral  anastomosis  with  rings,  end-to-end  suture  with  rings,  or  simple 
circular  suture  without  rings.  The  latter  procedure  seems  at  the  moment 
of  writing  the  most  to  be  preferred,  from  its  simplicity  and  ease  of  per- 
formance. The  old  elaborate  suturing  formerly  in  vogue  in  this  opera- 
tion has  been  practically  abandoned,  and  an  operation  which  previously 
required  hours  of  suturing  is  now  done  by  an  average  operator  with 
equally  good  results  in  twenty  minutes  or  half  an  hour. 

One  point  of  importance  in  the  formation  of  provisional  artificial 
anus  must  be  borne  in  mind.  The  distal  extremity  of  the  aut  tends 
to  very  rapid  contraction  and  atrophy  from  want  of  use,  and  a differ- 
ence in  size  of  the  proximal  and  distal  ends  may  result  in  a few  weeks, 
which  will  make  an  end-to-end  suture  almost  impossible.  This  may  be 
prevented  and  the  calibre  of  the  distal  portion  preserved  by  daily  injec- 
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tions  of  milk  through  the  artificial  anus,  and  daily  enemata  of  water 
from  below. 

Benign  Tumors. 

Under  this  head  are  included  polypus,  vegetations,  condylomata, 
fibromata,  lipomata,  enchondromata,  and  the  various  forms  of  cysts, 
congenital  or  otherwise. 

Polypus  occurs  in  several  different  forms.  The  soft  variety  is 
similar  to  that  found  in  the  nose,  and  is  composed  only  of  the  elements 
of  the  mucous  membrane  ; the  hard  variety  contains  fibrous  tissue.  The 
soft  polypus  is  made  up  in  great  measure  of  hypertrophied  villi ; the 
substance  is  homogeneous,  and  the  fluid  pressed  from  it  contains  many 
cylindrical  epithelial  cells  ; the  tumor  is  often  not  larger  than  a pigeon’s 
egg,  but  has  been  known  to  reach  the  size  of  an  orange.  This  form  of 
growth  is  shown  in  Fig.  95.  The  glandular  or  adenomatous  polypi 


Fig.  95.  Fig.  96. 


Soft  Polypus.  Hard  Pol>'Pus- 


are  well  shown  in  Fig.  96.  These  may  be  due  either  to  hypertrophy 
of  the  closed  follicles  or  the  follicles  of  Lieberkuhn.  They  occui  most 
often  in  the  young,  are  generally  the  size  of  a plum,  but  may  reach 
that  of  a small  pear,  and  have  been  known  to  weigh  four  pounds. 
They  are  vascular,  smooth,  or  mammillated,  and  are  attached  b)  a 
pedicle  of  greater  or  less  strength  and  length.  When  the  pedicle  is 
absent  and  these  tumors  grow  in  the  substance  of  the  rectal  wall, 
instead  of  away  from  it  into  the  cavity  of  the  gut,  they  approach  to 
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malignancy,  and  some  are  both  microscropically  and  clinically  difficult 
to  distinguish  from  malignant  adenomata. 

lhese  adenomatous  polypi  may  be  multiple,  may  cover  a consider- 
able extent  ot  surface,  and  may  also  be  recurrent.  These  cases  are 
laie,  and  the  recurrence  may  be  the  only  sign  of  malignancy,  the 
tumors  reappearing  with  the  same  benign  characteristics  many  times. 

The  hard  fibrous  polypus  (sarcomatous  polypus)  is  composed  pri- 
marily of  the  elements  of  the  submucous  connective  tissue,  chiefly  of 
fibious  tissue  resembling  the  uterine  fibroid,  but  may  contain  both 
muscular  and  glandular  elements.  When  the  glandular  element  con- 
tains fluid  resembling  glue,  these  tumors  have  been  described  as  col- 
loid, and  when  fluid  with  a jelly-like  substance,  they  have  been  spoken 
of  as  myxomata. 

There  are  also  other  forms  of  benign  polypi  which  are  difficult  to 
classify  tumors  of  more  or  less  density  and  vascularity,  disseminated 
or  single,  such  as  have  been  described  as  granular  papillomata,  villous 
tumors,  and  peculiar  bleeding  tumors. 

Polypus  is  confined  to  no  age.  It  may  exist  from  childhood  and 
cause  no  symptoms  till  adult  age.  It  may  act  merely  as  a foreign 
body,  being  extruded  at  stool  when  the  pedicle  is  long  enough,  and 
occasionally  bleeding  when  the  surface  has  become  eroded.  On  the 
othei  hand,  it  may  set  up  much  surrounding  trouble.  Some  of  the 
worst  cases  of  bleeding  and  erosion  of  the  rectum,  with  tenesmus,  pain, 
and  mucous  discharge,  I have  ever  seen — cases  in  which  from  the 
history  a diagnosis  of  malignant  disease  seemed  evident — have  been 
due  to  the  presence  of  one  or  two  small  polypoid  growths  high  up  in 
the  rectum,  not  larger  than  the  end  of  the  index  finger ; and  scraping 
off  these  tumors  with  the  finger-nail  has  at  once  put  an  end  to  all 
symptoms. 

The  treatment  of  polypus  is  a simple  matter,  and  consists  solely  in 
removal.  When  there  is  a pedicle  it  should  be  tied  to  prevent  possible 
haemorrhage.  When  there  is  no  pedicle,  the  tumor  may  be  curetted 
off,  either  with  the  sharp  spoon  or  the  finger-nail.  In  the  multiple  and 
recurrent  variety  it  is  perhaps  well  not  to  be  too  radical  in  treatment. 
When  the  tumors  have  attained  considerable  size  and  bleed  a good  deal, 
they  may  be  broken  off  with  dressing-forceps  and  the  end  of  the  finger, 
but  the  application  of  acids  or  the  cautery  to  the  surface  from  which 
they  spring  is  seldom  effectual  in  preventing  recurrence,  and  in  one  of 
my  cases  seemed  to  be  followed  by  a decided  increase  in  the  oravitv  0f* 
the  affection.  * 

The  perineum  is  a favorite  site  for  warts  or  papillomata  composed 
of  an  hypertrophy  of  the  papillary  layer  of  the  skin.  They  owe  their 
origin  to  a special  predisposition  in  certain  people  and  to  any  irritation 

affecting  this  part.  Thus  the  discharge  of  gonorrhoea  or  leucorrhoea 
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may  cause  them  to  grow,  and  yet  they  may  appear  in  persons  of  per- 
fectly cleanly  habits.  Pregnancy  has  an  undoubted  influence  on  their 
causation,  and  in  such  cases  they  may  disappear  spontaneously  after 
delivery.  Under  any  of  these  influences  little  tumors  like  ordinary 
warts  may  appear  and  rapidly  multiply.  When  the  wart  is  isolated,  it 
is  dry when  several  are  united,  they  become  macerated  in  the  secretion 
of  the  part;  the  tumor  becomes  moist  and  foetid,  and  all  the  adjacent 
surfaces  become  irritated.  According  to  the  size  of  the  growths,  the 
condition  of  the  patient,  the  abundance  of  the  secretions,  and  the  irri- 
tation to  which  they  owe  their  origin,  the  growths  take  on  various 
shapes,  and  have  been  described  as  cockscombs,  cauliflower  excrescences, 
etc.  They  may  occur  at  any  age,  and  may  vary  in  size  from  a single 
enlarged  papilla  to  a mass  filling  the  perineal  region  and  weighing  a 
pound.  They  were  formerly  considered  as  proof  positive  of  syphilis, 
and  even  of  sodomy,  but  they  are  distinctly  non-syphilitic,  and  must 
not  be  confounded  with  true  condylomata  or  the  vegetating  mucous 
patch,  although  rare  cases  have  been  reported  in  which  the  two  have 
existed  together,  the  wart  being  caused  by  the  irritation  of  the  raised 
mucous  patch. 

The  best  method  of  treatment  is  to  cut  the  warts  down  to  the  sur- 
face of  the  skin  with  scissors,  although  they  may  be  induced  to  dry 
and  shrink  up  by  applications  of  astringent  powders. 

The  other  forms  of  benign  growths,  fibromata,  cysts,  etc.,  are  so 
rare  as  scarcely  to  require  special  description  here. 

Pruritus. 

Itching  at  the  anus  is  an  exceedingly  common,  painful,  and  annoy- 
ing symptom,  either  of  some  local  disease  of  the  parts  or  of  a consti- 
tutional condition. 

The  itching  is  more  or  less  constant,  but  is  particularly  apt  to  be 
worse  after  the  sufferer  goes  to  bed  at  night.  This  is  so  frequent  a 
symptom  that  many  explanations  have  been  suggested  for  it,  the  real 
one  being  probably  found  in  the  change  in  the  circulation  which  occuis 
immediately  after  the  patient  assumes  the  recumbent  postuie. 

The  disease  is  sometimes  attended  by  changes  in  the  appearance  of 
the  parts.  The  skin  is  thickened  and  parchment-like,  or  else  eczema- 
tous and  moist  from  exudation.  There  may  be  a characteristic  loss  of 
the  natural  pigment  of  the  part.  The  exudation  may  be  very  profuse, 
though  the  itching  is  but  slight,  and  may  deceive  the  examiner  into  the 
belief  that  it  comes  from  within  the  rectum  and  is  due  to  fistula  01 
ideeration. 

Pruritus  is  often  dependent  upon  internal  haemorrhoids,  and  many 
otherwise  incurable  cases  may  be  cured  by  an  operation  upon  the  piles. 
It  is  sometimes  a complication  of  fistula  with  an  external  opening,  ox 
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ol  any  ulcerative  process  the  discharge  of  which  keeps  up  an  irritation 
of  the  skin.  It  may  be  dependent  upon  pin-worms,  and  in  every  case 
these  should  be  carefully  watched  for.  Instead  of  a parasite  within 
the  rectum,  the  itching  may  be  due  to  the  presence  of  pediculi.  In 
such  case  the  diagnosis  and  cure  are  alike  easy.  Or  the  parasite  may 
be  vegetable  instead  of  animal,  and  the  itching  may  be  due  to  the  dis- 
ease known  as  eczema  marginatum.  In  this  case  the  microscope  may  be 
necessary  for  the  diagnosis,  but  not  often.  Such  cases  are  easily  cured 
by  any  of  the  parasiticidal  preparations,  such  as  sulphurous  acid,  iodine, 

or  mercury. 

«/ 

Pruritus  is  perhaps  most  frequently  a symptom  of  chronic  eczema 
of  the  parts,  and  thus  must  be  treated  here  exactly  as  elsewhere  in  the 
body — first,  by  general,  and  second,  by  local,  measures.  The  congestion 
and  thickening  of  the  skin  may  be  reduced  by  applications  of  strong 
tincture  of  green  soap,  or  by  nitrate  of  silver  in  varying  strength 
according  to  the  amount  of  infiltration.  Very  hot  water  will  be  found 
of  benefit,  applied  for  ten  minutes  three  times  a day,  and  followed  by 
an  ointment  to  soften  the  skin  and  allay  the  itching.  A good  ointment 
is  oxide  of  zinc  made  soft  and  applied  gently.  Chloroform  ointment 
is  an  old  favorite,  made  in  the  strength  of  1 drachm  to  the  ounce. 
Another  application  which  is  efficient  is  made  of  carbolic  acid  \ ounce, 
glycerin  1 ounce,  and  water  3 ounces.  This  may  be  used  at  night.  A 
solution  of  the  liquori  plumbi  subacetatis  in  milk  (1  part  to  7),  applied 
on  a pledget  of  cotton,  will  sometimes  secure  a night’s  rest.  Allingham 
uses  the  following  : 


Liq.  carbonis  detergens  (Wright’s), 
Glycerin  se, 

Pulv.  zinci  oxidi, 

Cretae  prscp., 

Pulv.  sulph.  prsecip., 

Aquae, 


da.  5j  ; 

da.  3'ss ; 

3ss  ; 

ad  gvj. — M. 


The  parts  to  be  thickly  painted  over  with  this  once  or  twice  a day, 
and  allowed  to  dry. 

Two  other  skin  diseases,  herpes  and  erythema,  may  each  be  attended 
by  a good  deal  of  itching,  and  in  both  the  application  of  powders,  such 
as  zinc  or  bismuth,  will  act  better  than  salves  or  lotions. 

These  are  the  most  palpable,  and  perhaps  the  commonest,  causes  of 
pruritus,  but  there  are  many  cases  in  which  the  cause  is  not  easily  dis- 
coverable, because  it  is  a constitutional,  and  not  a local,  one.  The 
most  careful  supervision  must  always  be  exercised  over  the  general 
health.  If  constipation  exists,  it  must  be  remedied  ; if  the  liver  be 
torpid,  it  must  be  stimulated.  Alcohol  in  excess  is  always  bad.  The 
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condition  seems  sometimes  to  be  a pure  neurosis,  and  must  be  treated 
accordingly.  Smoking  and  coffee  in  such  persons  may  have  an 
undoubted  bad  effect.  Finally,  the  symptom  may  be  inexplicable 
except  upon  the  basis  of  the  gouty  diathesis,  which  of  course  must 
be  treated. 

In  this  way,  then,  the  cure  of  a case  of  pruritus  must  be  under- 
taken, and  I know  of  no  disease  of  the  rectum  or  anus  better  calculated 
to  test  the  ingenuity  and  general  medical  skill  of  the  practitioner. 
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Ammonium  carbonate  in  emphysema,  508 
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chronic  inflammation  of,  762 
adonidine  in,  766 
alcohol  in,  765 
caffeine  in,  766 
convallaria  in,  766 
digitalis  in,  766 
gold  in,  765 
lielleborin  in,  766 
morphine  in,  766 
nitrites  in,  765 
potassium  iodide  in,  764 
protiodide  of  mercury  in,  764 
sparteine  in,  766 
strophanthus  in,  766 
strychnine  in,  765 
Arterio-sclerosis,  762 
Artificial  anus,  closure  of,  1117 
Asafoetida  in  whooping  cough,  555 
Aseptic  peritonitis,  1019 
Aspiration  in  acute  endocarditis,  703 
in  hepatic  abscess,  829 
in  hydrothorax,  670 

with  antiseptic  irrigation  in  empytema, 
664 

Asthma,  519 
alcohol  in,  534 
ammonia  spray  in,  533 
amyl  nitrite  in,  531 
antifebrin  in,  531 
antipyrine  hi.  531 
arsenic  in,  532,  533 
atropine  in,  532 


Asthma,  belladonna  in,  530 
bromide  of  ethyl  in,  531 
change  of  climate  in,  534 
chloral  in,  530 
chloroform  in,  531 
cocaine  spray  in,  533 
compressed  air  in,  534 
coniine  in,  530 
electricity  in,  534 
general  considerations  of,  519 
hot  bath  in,  529 
hyoscine  in,  530 
hyoscyamine  in,  530 
iodide  of  ethyl  in,  531 
ipecac  in,  532 
mental  emotions  in,  532 
morphine  in,  530 
nitro-glycerin  in,  532 
oxygen  in,  534 
paraldehyde  in,  532 
phenacetin  in,  531 
potassium  iodide  in,  533 
pyridin  in,  531 
quinine  in,  531,  533 
reflex  causes  of,  533 
saltpetre  fumes  in,  529 
sodium  carbonate  in,  533 
chloride  in,  533 
iodide  in,  533 
stramonium  in,  529 
strychnine  in,  532-534 
sulphur  fumes  in,  532 
tobacco  in,  532 
varieties  of,  523 
Atelectasis  pulmonum,  570 
acquired,  575 
belladonna  in,  575 
carbonate  of  ammonium  in,  577 
climatic  treatment  of,  575 
diarrhoea  in,  577 
hypophosphites  in,  576 
milk  in,  576 

potassium  bromide  in,  577 
congenital,  571 
prevention  of,  571 
true,  578 

ammonium  carbonate  in,  578 
digitalis  in,  578 
nitro-glycerin  in,  578 
sinapisms  in,  578 
strychnine  in,  578 
Atheroma,  762 
Atrophic  catarrh,  431 
gastritis,  913 

Atropine  and  morphine  in  pernicious  ma- 
larial fever,  354 

hypodermically  in  collapse  of  intermit- 
tent fever,  349 
in  asthma,  532 
in  cholera  morbus,  972 
in  chronic  heart  disease,  730 
in  empyiema,  677 
in  idiosyncratic  coryza,  421 
in  intussuception,  998 
in  pernicious  fever,  355 
in  pneumothorax,  686 
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Atropine  in  whooping  cough,  555 
Autumnal  catarrh,  420 

Bacillus  coli  communis,  270 
of  typhoid  fever,  269 

Balsam  pf  copaiba  in  chronic  bronchitis, 
549 

of  Peru  in  chronic  bronchitis,  549 
in  gangrenous  stomatitis,  867 
in  rectal  ulcers,  1094 
of  Tolu  in  chronic  bronchitis,  549 
Barium  chloride  in  aneurism,  769 
in  chronic  heart  disease,  726 
Basedow’s  disease,  851 
Baths,  antiseptic,  in  eruptive  stage  of 
small-pox,  250 

cold  and  tepid,  in  typhus  fever,  326 
warm,  in  eruptive  stage  of  small-pox  in 
children,  252 
in  acute  bronchitis,  546 
in  acute  endocarditis,  698 
in  insomnia  of  small-pox,  248 
in  itching  of  jaundice,  816 
Bed-sores  in  hepatic  cirrhosis,  prevention 
of,  832 

Belladonna  in  acute  bronchitis,  547 
in  acute  laryngitis,  467 
in  asthma,  530 
in  atelectasis,  579 
in  cerebro-spinal  fever,  413 
in  chronic  catarrhal  jaundice,  834 
in  chronic  heart  disease,  728 
in  chronic  gastric  catarrh,  922 
in  chronic  intestinal  obstruction,  1006 
in  dysentery,  989 
in  exophthalmic  goitre,  613 
in  gastric  ulcer,  948 
in  intestinal  paralysis,  1005 
in  mumps,  872 
in  spasm  of  larynx,  480 
in  whooping  cough,  555 
ointment  in  prolapse  of  rectum,  1083 
Benign  tumors  of  rectum,  1120 
Benzoate  of  mercury  as  a subcutaneous 
remedy  in  syphilis,  130 
of  sodium  in  angiocholitis,  833 
Benzoin  in  coryza,  466 
Benzoinol  in  sclerotic  rhinitis,  433 
Benzol  in  whooping  cough,  557 
Beta-naphthol  in  cholera  morbus,  974 
in  chronic  intestinal  obstruction,  1006 
Bichloride  of  mercury  as  a disinfectant  in 
small-pox,  236 
in  diphtheria,  495,  497-502 
in  itching  of  liver  diseases,  816 
.injections  in  hydatid  cysts  of  liver, 
828 

in  pharyngo-mycosis,  449 
in  syphilis,  54 

spray  in  eruptive  stage  of  small-pox, 
250 

Biliary  colic,  836 
alkalies  in,  837 
chloroform  in,  837 


Biliary  colic,  gelsemiurn  in,  837 
hot  bath  in,  836 
local  applications  in,  836 
morphine  in,  836 
olive  oil  in,  837 
Biliousness,  798-820 
bismuth  in,  820 
blue  mass  in,  820 
caffeine  in,  821 
calomel  in,  820 
Carlsbad  salts  in,  820 
hydrochloric  acid  in,  822 
lime-water  in,  821 
morphine  in,  820 
nitro-hydrochloric  acid  in,  822 
pancreatin  in,  822 
pepsin  in,  822 
podophyllin  in,  820 
potassium  citrate  in,  821 
rhubarb  in,  821 
sinapisms,  820 
sodium  bicarbonate  in,  821 
phosphate  in,  821 
salicylate  in,  821 
sulphuric  acid  in,  821 
Black  oxide  of  mercury  as  a subcutaneous 
remedy  in  syphilis,  112 
tongue,  876 

vomit  in  vellow  fever,  prevention  of, 
396' 

Blisters  in  cerebro-spinal  fever,  411 
in  cholera  morbus,  972 
in  chronic  heart  disease,  730 
in  croupous  pneumonia,  586 
in  effusion  stage  of  pleurisy,  639 
in  gastric  disorders  of  yellow  fever, 
396 

in  gastric  ulcer,  947 
Blood,  diseases  of,  779 
Blood -serum  with  mercury  as  a subcuta- 
neous remedy  in  syphilis,  123 
Blood-vessels,  diseases  of,  762 
Blue  mass  in  biliousness,  820 
Boas’  test  for  hydrochloric  acid,  897 
Boils  in  convalescence  of  small-pox,  267 
Borax  in  tubercular  laryngitis,  472 
in  small-pox,  260 

Boric  acid  in  catarrhal  stomatitis,  859 

in  chronic  intestinal  obstruction,  1006 
in  coryza  of  scarlet  fever,  202 
in  gangrenous  stomatitis,  867 
lotions  in  scarlatinal  otitis  media,  205 
spray  in  chronic  bronchitis,  548 
wash  in  small-pox,  252,  256,.  257 
Boulton’s  solution  in  sclerotic  rhinitis,  431 
Bovine  heart,  709 
Bradycardia,  743 
alcohol  in,  744 
ammonia  in,  744 
mix  vomica  in,  744 
Bradypepsia,  911 

Brand’s  method  of  treating  typhoid  fever, 
298 

Brandy  in  cholera  morbus,  973 

in  collapse  of  intermittent  fever,  349 
Brasdor’s  treatment  of  aneurisms,  773 


INDEX  TO  VOLUME  II. 


1129 


Bromides  in  catarrhal  pneumonia,  605 
in  delirium  of  pernicious  malarial  fever, 
355 

in  insomnia  of  small-pox,  248 
in  measles,  223 
in  scarlatinal  nephritis,  217 
in  scarlet  fever,  198 
in  spasm  of  larynx,  480 
in  typhoid  fever,  326 
in  whooping  cough,  556 
Bronchiectasis,  544 
Bronchitis,  acute,  535 

ammonium  carbonate  in,  547 
antifebrin  in,  547 
antipyrine  in,  547 
apomorphine  in,  546 
belladonna  in,  547 
climatic  treatment  of,  548 
digitalis  in,  547 
Dover’s  powder  in,  546 
dry  cups  in,  547 
flying  sinapisms  in,  347 
ipecac  in,  546 
morphine  in,  546 
opium  in,  546 
phenacetin  in,  547 
poultices  in,  547 
prophylaxis  in,  547 
quinine  in,  547 
senega  in,  547 
tea  in,  546 
warm  bath  in,  546 
whiskey  in,  547 
chronic,  548 
alcohol  in,  549 
ammoniac  in,  549 
ammonium  carbonate  in,  549 
apomorphine  in,  549 
balsam  of  copaiba  in,  549 
of  Peru  in,  549 
of  Tolu  in,  549 
boric-acid  spray  in,  548 
carbolic-acid  spray  in,  548 
cod-liver  oil  in,  549 
myrtol  in,  549 
nitro-glycerin  in,  550 
potassium  iodide  in,  549 
sandal-wood  oil  in,  549 
senega  in,  549 
serpentaria  in,  549 
sodium  iodide  in,  549 
steam  atomizer  in,  548 
terpin  hydrate  in,  549 
thymol  in,  548 
turpentine  in,  548 
fibrinous,  543 
putrida,  542 
Bronchorrhcea,  542 
Brown  induration,  708 

C. 

Cachexia  strumipriva,  850 
jaborandi in,  851 
nitro-glycerin  in,  851 
pilocarpine  in,  851 


Caffeine  in  ascites,  811 
in  atheroma,  766 
in  biliousness,  821 
in  chronic  heart  disease,  726 
in  effusion  stage  of  pleuritis,  637 
in  hydro  thorax,  679 
Calamine  in  small-pox,  258 
Calcium-carbonate  test  for  hydrochloric 
acid,  898 

Calomel  in  acute  gastritic  catarrh,  905 
in  angiocholitis,  833 
in  ascites  of  liver  diseases,  812 
in  biliousness,  820 
in  catarrhal  pneumonia,  601 
in  cerebro-spinal  meningitis,  411 
in  cholera  morbus,  974 
in  chronic  heart  disease,  731 
in  croupous  pneumonia,  587-598 
in  dysentery,  989 
in  effusion  stage  of  pleuritis,  638 
in  malarial  anaemia,  357 
in  pernicious  malarial  fever,  355 
in  pleuritis,  628 
in  remittent  fever,  352 
in  syphilis,  53 
in  typhoid  fever,  309 
in  vomiting  of  liver  diseases,  818 
in  yellow  fever,  388 

Calumba  in  chronic  gastric  catarrh,  921 
Camphorated  oil  in  measles,  221 
Camphor  in  coryza,  419 
in  epidemic  cholera,  978 
in  measles,  222 
in  scarlet  fever,  199 
in  whooping  cough,  555 
Cancrum  oris  in  measles,  224 
Cannabis  indica  in  cerebro-spinal  fever  413 
in  chronic  gastric  catarrh,  922 
in  gastric  ulcer,  948 
Capsicum  in  malaria,  266 
Carbolate  of  mercury  subcutaneously  in 
syphilis,  129 

Carbolated  ferric-chloride  test  for  lactic 
acid,  898 

Carbolic  acid  as  a disinfectant  in  small-pox, 
235 

as  a disinfectant  in  scarlet  fever,  186 
in  abscess  of  lung,  581 
in  diphtheria,  501 
in  eruptive  stage  of  small-pox,  250 
in  flatulence  of  liver  diseases,  817 
in  gangrene  of  lung,  579 
in  gangrenous  stomatitis,  869 
in  itching  of  liver  diseases,  816 
in  scarlet  fever,  202 
in  small-pox,  258 
in  whooping  cough,  556,  557 
injections  in  haemorrhoids,  1078 
in  hydatid  cyst  of  liver,  828 
in  prolapse  of  rectum,  1084 
lotions  in  pruritus  ani,  1123 
in  varicella,  228 

Carbolic-acid  spray  in  chronic  bronchitis, 
548 

wash  in  suppurative  stage  of  small- 
pox, 256 
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Carbolized  carron  oil  in  suppurating  stage 
of  small-pox,  256 

lotions  in  scarlatinal  otitis  media,  205 
oil  in  itching  of  scarlet  fever,  190 
vaseline  ineruptive  stage  of  small-pox,  250 
Carbonated  water  in  gastric  catarrh,  908 
in  vomiting  of  liver  diseases,  818 
with  quinine  in  malaria,  266 
Carcinoma  of  liver,  835 
of  spleen,  840 
of  stomach,  953 
of  thyroid  gland,  842 
Cardiac  pleurisy,  656 
Carlsbad  salts  in  biliousness,  820 
in  chronic  gastric  catarrh,  932 
in  gastric  ulcer,  946 

Cascara  sagrada  in  chronic  gastric  catarrh, 
933 

Castor  oil  in  cholera  morbus,  973 
in  coryza,  466 
in  yellow  fever,  389 
Catarrhal  pneumonia,  599 
stomatitis,  859 

Cathartics  in  scarlatinal  nephritis,  216 
in  suppurating  stage  of  small-pox,  263 
Cautery  in  encysted  pleurisy,  659 
Cellulitis  in  scarlet  fever,  206 
Cerebro-spinal  fever,  408 
aconite  in,  414 
alcohol  in,  414 
ammonium  carbonate  in,  414 
antipyrine  in,  414 
baths  in,  412 
belladonna  in,  413 
blisters  in,  411 
calomel  in,  411 
cannabis  indica  in,  413 
chloral  in,  413 
chloroform  in,  413,  414 
cold  applications  in,  411 
convalescence  of,  414 
arsenic  in,  41 5 
cod-liver  oil  in,  415 
diet  in,  415 
electricity  in,  415 
flying  blisters  in,  415 
iron  in,  415 

potassium  arsenite  in,  415 
potassium  iodide  in,  415 
vegetable  bitters  in,  415 
ergot  in,  41 3 
ether  inhalations  in,  414 
exalgin  in,  414 
gelsemium  in,  473 
general  rules  for  treatment  of,  410 
hot  applications  in,  411 
mercurial  ointment  in,  412 
mustard  bath  in,  41 1 
opium  in,  412 
phenacetin  in,  414 
potassium  bromide  in,  414 
prophylaxis  of,  408 
quinine  in,  412-414 
sinapisms  in,  411 
turpentine  in,  411-414 
veratrum  viride  in,  414 


Cerebro-spinal  fever,  zinc  oxide  in,  413 
Cerium  oxalate  in  vomiting  of  liver  dis- 
ease, 819 

Champagne  in  cancer  of  stomach,  956 
in  cholera  morbus,  973 
in  vomiting  of  liver  disease,  818 
in  yellow  fever,  395 
Chancre  of  anus,  1091 
Chancroid  of  anus,  1090 
Charcoal  in  flatulence  of  liver  disease,  817 
in  gangrenous  stomatitis,  865 
in  gastric  catarrh,  908 
in  gastric  ulcer,  948 
in  pyrosis  of  gastric  cancer,  958 
Chloral  in  aortic  aneurism,  769 
in  asthma,  530 
in  catarrhal  pneumonia,  605 
in  cerebro-spinal  fever,  413 
in  chronic  heart  disease,  730 
in  convulsion  of  eruptive  stages  of  small- 
pox, 252 

in  croupous  pneumonia,  589 
in  delirium  of  pernicious  malarial  fever, 
355 

in  insomnia  of  small-pox,  248-253 
in  measles,  223 
in  mumps,  871 
in  scarlatinal  nephritis,  217 
in  spasm  of  larynx,  480 
in  whooping  cough,  555-557 
Chloride  of  gold  in  whooping  cough,  556 
Chlorinated  lime  in  gangrene  of  lung, 
579 

Chlorine  vapor  as  a disinfectant  in  scarlet 
fever,  186 

Chlorine-water  as  a mouth-wash  in  small- 
pox, 260 

Chloro-ansemia  in  gastric  ulcer,  952 
Chlorodyne  in  pneumothorax,  686 
Chloroform  in  asthma,  531 
in  biliary  colic,  837 
in  cardiac  palpitation,  742 
in  cerebro-spinal  fever,  413,  414 
in  whooping  cough,  555 
ointment  in  pruritus  ani,  1123 
-water  in  small-pox,  248 
Chlorosis,  789 
Cholera,  epidemic,  975 
alcohol  in,  978 

aromatic  sulphuric  acid  in,  979 
camphor  in,  978 
counter-irritants  in,  978 
diet  in,  978,  979 

disinfection  of  discharges  in,  977 
of  person  in,  977 
effervescing  drinks  in,  979 
ether  in,  978 
external  heat  in,  978 
frictions  in,  979 
opium  in,  978 
prophylaxis  in,  976 
salol  in,  979 
strychnine  in,  97S 
tannin  in,  978 
infantum,  979 

ammonium  carbonate  in,  983 
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Cholera  infantum,  bismuth  salicylate  in, 
983 

cold  sponging  in,  982 
creasote  in,  983 
creolin  enemas  in,  983 
lime-water  in,  983 
opium  in,  983 
salicylic  acid  in,  984 
salol  in,  983 
sinapisms  in,  983 
stimulants  in,  983 
morbus,  971 

abdominal  bandage  in,  971 
atropine  in,  972 
beta-naphthol  in,  974 
blisters  in,  972 
brandy  in,  973 
calomel  in,  974 
castor  oil  in,  973 
champagne  in,  973 
creasote  in,  973 
diet  in,  972 

effervescing  drinks  in,  973 
enemas  in,  972 
ether  in,  973 
ginger  in,  973 
hot  applications  in,  973 
milk  in,  973 
morphine  in,  972 
mustard  plaster  in,  972 
nux  vomica  in,  975 
opium  in,  974 

salicylate  of  bismuth  in,  974 
silver  nitrate  in,  973 
sodium  bicarbonate  in,  975 
phosphate  in,  975 
thymol  in,  974 
turpentine  stupes  in,  972 
Chondritis  of  larynx,  469 
Chromic  acid  in  chronic  laryngitis,  470 
in  laryngeal  tumors,  480 
in  syphilitic  growths  of  uvula,  442 
Cinchona  in  typhus  fever,  327 
Circumscribed  peritonitis,  1019 
Cirrhosis  of  liver,  831 
Clamp  and  cautery  in  haemorrhoids,  1074 
in  prolapsus  recti,  1084 
Clergyman’s  sore  throat,  447 
Climatic  treatment  of  acquired  atelectasis, 
575 

of  asthma,  534 
of  bronchitis,  548 
of  emphysema,  565 
of  exophthalmic  goitre,  851 
Clinical  divisions  of  diphtheria,  489 
Coca  in  dengue,  360 
in  syphilis,  74 

Cocaine  in  abnormal  dentition,  869 
in  acute  laryngitis,  467 
in  ascites  of  liver  disease,  811 
in  chondritis  of  larynx,  469 
in  coryza,  463-466 
in  emphysema,  564 
in  erysipelas  of  larynx,  453-477 
in  gastric  ulcer,  948 
in  hypenesthesia  of  pharynx,  455 


Cocaine  in  idiosyncratic  coryza,  421 
in  scarlatinal  otitis  media,  203 
in  syphilitic  pharyngitis,  452 
in  tonsillitis,  457 
in  tubercular  laryngitis,  472 
in  tubercular  pharyngitis,  450 
in  uvulitis,  439 
in  varicella,  228 

in  vomiting  of  liver  disease,  819 
in  whooping  cough,  556,  557 
spray  in  asthma,  533 

Cod-liver  oil  in  convalescence  of  cerebro- 
spinal fever,  415 
in  chronic  bronchitis,  549 
in  emphysema,  561-568 
inempyrema,  678 
in  exophthalmic  goitre,  852 
in  goitre,  844 
in  heart  disease,  728 
in  interlobar  pleurisy,  658 
in  pseudo-leucocythremia,  792 
in  scarlatinal  otitis  media,  205 
in  simple  ansemia,  787 
in  syphilitic  pharyngitis,  451 
in  ulcerative  stomatitis,  864 
Colchicum  in  angiocholitis,  834 
Cold  applications  in  appendicitis,  1030 
in  cerebro-spinal  fever,  411 
in  eruptive  stage  of  small-pox,  255 
in  itching  of  small-pox,  252 
in  pleuritis,  626 
in  prolapse  of  rectum,  1083 
bath  in  catarrhal  pneumonia,  605 
in  cerebro-spinal  fever,  412 
in  croupous  pneumonia,  590 
in  dengue,  359 
in  emphysema,  566 

compresses  in  croupous  pneumonia,  592 
in  intermittent  fever,  349 
douches  in  leucocythsemia,  791 
sponging  in  empyrema,  677 
water  in  scarlet  fever,  1 93 
-water  enemas  in  catarrhal  jaundice,  357 
in  dysentery,  990 
in  typhus  fever,  990 

Colostomy  in  chronic  intestinal  obstruc- 
tion, 1012 

Compensative  nutritive  treatment  in  sup- 
purating stage  of  small-pox,  262 
Compressed  air  in  asthma,  534 
in  emphysema,  563 
Condurango  in  cancer  of  stomach,  957 
Congenital  absence  of  rectum,  1046 
malformation  of  rectum,  1045 
stricture  of  rectum,  1045 
Congestion  of  liver,  acute,  823 
chronic,  824 
of  spleen,  acute,  838 
passive,  838 
Coniine  in  asthma,  530 
Consecutive  peritonitis,  1015 
Continuous  or  tonic  treatment  of  syphilis. 
42 

Convallaria  in  atheroma,  766 
in  chronic  heart  disease,  726 
in  hydrothorax,  679 
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Copaiba  in  ascites  of  liver  disease,  811 
Copper  sulphate  in  chronic  laryngitis,  470 
in  elongation  of  uvula,  440 
in  typhoid  fever,  313 
Corrigan  pulse,  710 

Corrosive  sublimate  as  a subcutaneous 
remedy  in  syphilis,  114 
in  chronic  heart  disease,  728 
in  cutaneous  diphtheria,  575 
in  dysentery,  991 
in  scarlet  fever,  187 
in  small-pox,  258 

Corson’s  paste  in  effusion  stage  of  pleurisv, 
(339 

Coryza,  418,  463 
abortive  treatment  of,  418 
aconite  in,  463 
albolene  in,  419 
arsenic  in,  466 
benzoin  in,  466 
camphor  in,  419 
castor  oil  in,  466 
cocaine  in,  463-466 
Dobell’s  solution  in,  464 
electricity  in,  465 
galvano-cautery  in,  463 
idiosyncratic,  420 
antipyrine  in,  421 
atropine  in,  421 
cocaine  in,  420 
cubeb  cigarettes  in,  421 
hamamelis  in,  422 
in  scarlet  fever,  202 
quinine  in,  421 
sodium  bromide  in,  421 
iodo-tannin  in,  464 
lettuce  in,  420 
listerine  in,  419 
menthol  in,  419 
morphine  in,  419 
perchloride  of  iron  in,  464 
potassium  iodide  in,  466 
purgatives  in,  466 
quinine  in,  419,  466 
resorcin  in,  464-466 
sodium  bicarbonate  in,  463 
iodide  in,  419 
vin  Mariani  in,  464 

Cotton  jacket  in  croupous  pneumonia,  587 
Counter-irritation  in  bronchitis  of  measles, 
222 

in  vomiting  of  liver  disease,  81 8 
Creasote  in  cholera  infantum,  983 
in  cholera  morbus,  973 
in  flatulence  of  liver  disease,  817 
in  interlobar  pleurisy,  658 
in  vomiting  of  liver  disease,  819 
in  whooping  cough,  556 
Creolin  enemas  in  cholera  infantum,  983 
Croupous  pneumonia,  585 
Cubebs  in  dry  pharyngitis,  450 
in  idiosyncratic  coryza,  421 
Cupric  sulphate  in  gangrenous  stomatitis, 
866 

Cups  in  acute  bronchitis,  547 
in  catarrhal  pneumonia,  601 


Cups  in  heart  disease,  730 
in  hypersemia  of  lung,  583 
in  jaundice,  816 
in  pleurisy,  623 

Curetting  in  tubercular  pharyngitis,  450 
Cutaneous  diphtheria,  514 
Cyanide  of  mercury  as  a subcutaneous 
remedy  in  syphilis,  123 

D. 

Defibrinated  blood  in  gastric  ulcer,  952 
in  simple  anaemia,  789 
Delirium  ferox  in  small-pox,  253 
Dengue,  359 
antifebrin  in,  360 
antipyrine  in,  360 
bittex-s  in,  360 
coca  in,  360 

cold  applications  in,  359 
bath  in,  359 
Dover’s  powder  in,  359 
mustard  foot-bath  in,  359 
plxenacetin  in,  360 
potassium  bromide  in,  359 
salicylates  in,  359 
salines  in,  359 
salol  in,  360 
strychnine  in,  360 
Dentition,  abnormal,  868 
cocaine  in,  869 
diet  in,  869 

potassium  bromide  and  aconite  in,  868 
sodium  bicarbonate  in,  869 
borate  in,  869 
warm  bath  in,  868 
delayed,  869 

cod-liver  oil  in,  869 
iron  in,  869 

Deviation  of  nasal  septum,  428 
Diaphragmatic  pleurisy,  657 
Diarrhoea  in  gastric  cancer,  958 
in  liver  diseases,  819 
in  typhoid  fever,  313 
Diet  in  abnormal  dentition,  869 
in  acute  gastric  catarrh,  909 
in  angina  pectoris,  920 
in  aortic  aneui’ism,  768 
in  angiocholitis,  833 
in  cancer  of  stomach,  953 
in  catarrhal  stomatitis,  860 
in  cerebro-spinal  fever,  415 
in  cholera  morbus,  912 
in  chronic  gastric  catarrh,  926 
in  chronic  intestinal  obstruction,  1006 
in  congestion  of  liver,  823 
in  croupous  pneumonia,  587 
in  dilatation  of  stomach,  960 
in  dysentery,  992 
in  emphysema,  559 
in  empyaema,  676 
in  epidemic  cholera,  978,  979 
in  erysipelas  of  larynx,  453 
in  exophthalmic  goitre,  852 
in  gall-stones,  S35 
in  gangrenous  stomatitis. 
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Diet  in  gastric  ulcer,  939 
in  haemorrhoids,  1073 
in  idiopathic  peritonitis,  1023 
in  intermittent  malarial  fever,  351 
in  liver  disease,  802 
in  malarial  anaemia,  357 
in  measles,  221 
in  pernicious  anaemia,  789 
in  scarlatinal  nephritis,  212 
in  small-pox,  249-262 
in  tubercular  laryngitis,  473 
in  typhoid  fever,  286-315 
in  typhus  fever,  327 
in  uraemic  pleurisy,  656 
in  yellow  fever,  385-398 
Dietrich’s  soap  in  syphilis,  90 
Digitalis  in  acute  bronchitis,  547 
in  acute  endocarditis,  703 
in  ascites  of  liver  disease,  811 
in  atelectasis,  578 
in  atheroma,  766 
in  cardiac  palpitation,  742 
in  catarrhal  pneumonia,  605 
in  chi'onic  heart  disease,  724 
in  chronic  hepatic  congestion,  824 
in  croupous  pneumonia,  587-594 
in  diphtheria,  499 
in  emphysema,  568,  569 
in  erysipelas  of  larynx,  477 
in  exophthalmic  goitre,  853 
in  hydrothorax,  679 
in  oedema  of  lung,  582,  583 
in  pleuritis,  629 
in  pneumothorax,  686 
in  scarlatinal  nephritis,  216 
in  scarlet  fever,  199-218 
in  suppurating  stage  of  small-pox,  263 
in  typhoid  fever,  306 
in  uraemic  pleurisy,  656 
Dilatation  of  stomach,  960 
Diphtheria,  485 
clinical  division  of,  489 
cutaneous,  514 
corrosive  sublimate  in,  515 
examination  of  bacillus  in,  488 
forms  of,  487 

general  considerations  of,  485 
laryngeal,  500 

bichloride  of  mercury  in,  502 
carbolic  acid  in,  501 
emetics  in,  501 
eucalyptus  in,  501 
intubation  in,  503 
indication  for,  503 
lime-water  in,  501 
steam  inhalations  in,  500 
tar  in,  501 
tracheotomy  in,  507 
indications  for,  503 
turpentine  in,  501 
vapo-cresoline  in,  501 
nasal,  499 

paralysis  following,  513 
electricity  in,  514 
eserine  in,  514 
massage  in,  514 


Diphtheria,  paralysis  following,  strychnine 
in,  514 

pharyngeal,  490 

bichloride  of  mercury  in,  495-497 
biniodide  of  mercury  in,  496 
diet  in,  493 
digitalis  in,  499 
disinfection  in,  491 
hydrogen  peroxide  in,  497 
iron  in,  498 
isolation  in,  491 
potassium  iodide  in,  497 
prophylaxis  of,  515 
salicylic  acid  in,  496 
stimulants  in,  499 
sulphur  in,  497 
Disinfection  in  small-pox,  231 
in  typhoid  fever,  214 
in  yellow  fever,  382 
of  choleric  discharges,  977 
of  sick-chamber  in  small-pox,  238 
Dittrich’s  plugs,  542 

Diuretics  in  effusion  stage  of  pleuritis, 
637 

Dobell’s  solution  in  coryza,  467 
in  hypertrophic  rhinitis,  424 
treatment  of  emphysema,  566 
Donovan’s  solution  in  syphilis,  73 
Dover’s  powder  in  acute  endocarditis, 
696 

in  bronchitis,  546 
in  catarrhal  pneumonia,  601 
in  dengue,  359 

in  insomnia  of  small-pox,  248 
in  measles,  221 
Dry  catarrh,  431 
cups  in  acute  bronchitis,  547 
in  catarrhal  pneumonia,  606 
in  croupous  pneumonia,  588 
in  pneumothorax,  686 
in  scarlatinal  nephritis,  217 
diet  in  effusion  stage  of  pleuritis,  636 
laryngitis,  471 
pharyngitis,  449 

Dysenteric  ulceration  of  rectum,  1093 
Dysentery,  985 
alcohol  in,  992 
alum  in,  991 
belladonna  in,  989 
calomel  in,  989 
cold-water  enemas  in,  990 
corrosive  sublimate  in,  991 
diet  in,  992 
ergot  in,  990 
iodoform  in,  992 
ipecac  in,  987 

magnesium  sulphate  in,  990 
opium  in,  989 
poultices  in,  990 
prophylaxis  of,  985 
quinine  in,  989-992 
silver  nitrate  in,  988-991 
sulphuric  acid  in,  990 
tannin  in,  992 
Dyspepsia,  911 
inflammatory,  903 
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E. 

Eclampsia  in  scarlet  fever,  217 
Ecpliyaditis,  1025 

Effervescing  drinks  in  cholera  morbus,  973 
in  epidemic  cholera,  979 
Einliorn’s  stomach-bucket,  887 
Elnterium  in  ascites  of  liver  disease,  812 
in  effusion  stage  of  pleuritis,  637 
in  oedema  of  lung,  582 
Electricity  in  aortic  aneurism,  770 
in  asthma,  534 
in  chronic  intestinal  obstruction,  1009 
in  convalescence  of  cerebro-spinal  fever, 
415 

in  coryza,  465 

in  dilatation  of  stomach,  963 
in  exophthalmic  goitre,  614 
in  gastric  catarrh,  923 
in  goitre,  647 

in  hydatid  cyst  of  liver,  826 
in  hydrothorax,  679 
in  motor  paralysis  of  larynx,  479 
of  pharynx,  455 

in  post-diphtheritic  paralysis,  514 
in  whooping  cough,  557 
Elongation  of  uvula,  440 
Embolism,  767 
potassium  iodide  in,  767 
pulmonary,  583 
Emetics  in  diphtheria,  50 
Emphysema  of  the  lungs,  558 
alcohol  in,  570 
ammonium  chloride  in,  568 
amyl  nitrate  in,  565 
arsenic  in,  561,  569 
cardiac  complications  of,  568 
climatic  treatment  of,  565 
cocaine  in,  564 
cod-liver  oil  in,  561-568 
cold  bathing  in,  566 
compressed  air  in,  563 
diet  in,  559 
digitalis  in,  568,  569 
Dobell’s  treatment  of,  566 
eucalyptus  in,  568 
exercise  in,  559 
Hoffmann’s  anodyne  in,  570 
iron  in,  560-569 
morphine  in,  564 
nitro-glycerin  in,  564,  565-570 
pneumatic  treatment  of,  562 
potassium  bromide  in,  567, 
iodide  in,  567 
respiratory  chair  in,  563 
sparteine  in,  569 
stramonium  in,  565 
strophanthus  in,  569 
strychnine  in,  561-569,  570 
terebene  in,  568 

treatment  of  complications  in,  564 
of  general  condition  in,  558 
of  pathological  condition  in,  570 
of  renal  complications  in,  570 
venesection  in,  564 

Emplastrum  de  Vigo  in  syphilis,  49-89 


Einpyaema,  659 
antiseptic  pleurotomy  for,  667 
arsenic  in,  678 

aspiration  with  antiseptic  irrigation  in, 
664 

atropine  in,  677 
cod-liver  oil  in,  678 
cold  sponging  in,  617 
diet  in,  676 
I exercise  in,  679 

formula  for  cough-mixture  in,  677 
hypophosphites  in,  678 
iron  in,  678 
opium  in  cough  of,  676 
oxygen  in,  679 
perrigation  in,  667 
quinine  in,  677 
salol  in,  678 
stimulants  in,  676 
strychnine  in,  678 
syphon  drainage  in,  665 
thoracentesis  with  aspiration  in,  662 
washing  out  pleura  after  pleurotomy  in, 
670 

Encysted  pleurisy,  658 
Endarteritis  deformans,  762 
Endocarditis,  acute,  692 
aconite  in,  696 
blisters  in,  7 03 
Dover’s  powder  in,  696 
Garrod’s  treatment  of,  695 
in  measles,  223 
in  scarlet  fever,  218 
iron  in,  697 

Labarraque’s  solution  in,  697 
malignant,  698 
poultices  in,  696 
salicylates  in,  695 
warm  bath  in,  698 
Enemas  in  cholera  morbus,  972 
in  chronic  intestinal  obstruction,  1008 
in  intestinal  paralysis,  1005 
Enterostomy  in  chronic  intestinal  obstruc- 
tion, 1011 

Epistaxis  in  measles,  223 
Ergot  in  cerebro-spinal  fever,  413 
in  dysentery,  990 
in  exophthalmic  goitre,  613 
in  goitre,  846 
in  haemophilia,  795 
in  haemothorax,  681 
in  malaria,  266 

in  passive  congestion  of  spleen,  839 
in  typhoid  fever,  313 
Ergotin  as  an  injection  in  goitre,  845 
in  aortic  aneurism,  770. 
in  hypertrophy  of  tonsils,  459 
in  leucocythaemia,  792 
in  malarial  splenic  enlargement,  360 
in  yellow  fever,  397 

Erysipelas  in  convalescence  of  small-pox, 
267 

of  larynx,  477 

of  pharynx,  452  . . 

Eserine  in  post-diphtheritic  paralysis,  514 
Estheomdne,  1089 


INDEX  TO  VOLUME  IT. 


1135 


Ether  in  catarrhal  pneumonia,  004 
in  cerebro-spinal  meningitis,  414 
in  cholera  morbus,  973 
in  epidemic  cholera,  978 
in  pernicious  malarial  fever,  354 
in  pneumothorax,  686 
in  whooping  cough,  1011 
rectal  injections  of,  in  chronic  intestinal 
obstruction,  1011 
Ethyl  bromide  in  asthma,  531 
in  whooping  cough,  555 
iodide  in  asthma,  531 
in  croupous  pneumonia,  592-595 
in  whooping  cough,  555 
Eucalyptus  in  abscess  of  lung,  581 
in  diphtheria,  501 
in  emphysema,  568 
in  gangrene  of  lung,  579 
in  interlobar  pleurisy,  658 
in  malaria,  343 

Exalgin  in  cerebro-spinal  fever,  414 
Exercise  in  angina  pectoris,  921 
in  chronic  heart  disease,  727 
in  emphysema,  559 
in  empyaema,  679 
Exophthalmic  goitre,  851 
aconite  in,  853 
arsenic  in,  852 
belladonna  in,  853 
cod-liver  oil  in,  852 
compress  and  bandage  in,  855 
diet  in,  852 
digitalis  in,  853 
electricity  in,  854 
ergot  in,  853 
gelsemium  in,  853 

heart  and  circulation,  treatment  of,  855 
hydropathic  treatment  of,  852 
iodide  in,  854 
iodine  in,  855 
iron  in,  852 
Lister’s  coil  in,  855 
Martin’s  bandage  in,  855 
mental  and  climatic  treatment  of,  851 
milk  in,  852 
quinine  in,  852 
salines  in,  855 
strophanthus  in,  855 
sulphuric  acid  in,  855 
tarsorrhaphy  in,  856 
treatment  of  enlarged  thyroid  in,  855 
of  exophthalmus  in,  855 
veratrum  viride  in,  853 
External  haemorrhoids,  1070 
Extra-peritoneal  adhesions,  723 
abscess,  1025 

F. 

Faradization  in  ascites  of  liver  disease, 
813 

in  dry  pharyngitis,  450 
in  intestinal  paralysis,  1005 
in  leucocythfemia,  791 
in  paralysis  of  larynx,  478 
in  paralysis  of  uvula,  443 


Fatty  degeneration  of  arterial  walls,  766 
liver,  822 

exercise  in,  823 
Fibrinous  bronchitis,  543 
Figs  in  chronic  gastric  catarrh,  933 
Fistula  in  ano,  1058 

charpie  packing  in,  1060 
deep,  1058 
external,  1058 

Goodsall’s  operation  for,  1065 
horse-shoe,  105 
internal,  1058 
iodine  in,  1060 
laminaria  tents  in,  1060 
nitrate  of  silver  in,  1060 
operations  for,  1060 
superficial,  1058 
Flatulence  in  liver  disease,  817 
Flaxseed  poultice  in  tonsillitis,  458 
tea  in  eruptive  stage  of  small-pox,  252 
Flying  blisters  in  cerebro-spinal  fever,  415 
sinapisms  in  acute  bronchitis,  547 
Follicular  pharyngitis,  447 
Forced  enemas  in  intussusception,  998 
in  volvulus,  1002 
Foreign  bodies  in  larynx,  483 
in  pharynx,  455 

Formamide  of  mercury  subcutaneously  in 
syphilis,  131 

Fournier’s  treatment  of  syphilis,  46 
Frictions  in  epidemic  cholera,  979 
in  itching  of  jaundice,  816 
Frontal  and  maxillary  sinuses,  inflamma- 
tion of,  435 
atropine  in,  435 
blisters  in,  435 
bromides  in,  435 
cocaine  in,  435 
menthol  in,  435 

Fuchsin  in  pharyngo-mycosis,  419 
Fumigation  in  treatment  of  syphilis,  91-94 
Furuncular  diathesis,  267 

G. 

Galanga  in  sclerotic  rhinitis,  431 
Gall-ducts,  acute  catarrhal  inflammation 
of,  833 

alkaline  drinks  in,  833 
ammonium  chloride  in,  833 
arsenic  in,  834 
benzoate  of  sodium  in,  833 
bicarbonate  of  sodium  in,  833 
calomel  in,  833 
colchicum  in,  834 
counter-irritants  in,  833 
diet  in,  833 
hydrastis  in,  834 
ipecacuanha  in,  834 
K roll's  treatment  in,  834 
nitric  acid  in,  834 
phosphate  of  sodium  in,  833 
quinine  in,  834 
salicylate  of  sodium  in,  833 
silver  nitrate  in,  834 
taraxacum  in,  833 
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Gall-ducts,  adhesive  inflammation  of,  835 
occlusion  of,  835 
Gallic  acid  in  haemophilia,  796 
in  typhoid  fever,  313 
Gall-stones,  835 
diet  in,  835 

phosphate  and  salicylate  of  sodium  in, 
836 

water  in,  836 

Galvanic  cautery  in  coryza,  463 
in  follicular  pharyngitis,  447 
in  hypertrophied  tonsils,  459 
in  pharyngo-mycosis,  449 
Galvanism  in  leucocythfemia,  791 
in  Baynaud’s  disease,  777 
Gamboge  in  hydro  thorax,  679 
Gangrene  in  measles,  223 
Gangrenous  stomatitis,  865 
Garrod’s  treatment  for  acute  endocarditis, 
695 

Gaseous  injection  in  chronic  intestinal  ob- 
struction, 1009 

Gastralgia  in  gastric  ulcer,  947 
Gastrectasis,  960 
Gastric  atony,  911 
Gastric  catarrh,  acute,  903 
apomorphine  in,  905 
bismuth  in,  906 
calomel  in,  905 
carbonated  waters  in,  908 
charcoal  in,  908 
diet  in,  909 
emetics  in,  904 
hydrochloric  acid  in,  910 
hydrocyanic  acid  in,  906 
ice  in,  908 
ipecac  in,  905 
lavage  in,  905 
morphine  in,  907 
salines  in,  905 
sinapisms  in,  906 
sodium  bicarbonate  in,  908 
chronic,  911 
aloin  in,  933 
arsenic  in,  934 
belladonna  in,  922 
bismuth  in,  920-932 
calumba  in,  921 
cannabis  indica  in,  922 
Carlsbad  salts  in,  932 
cascara  sagrada  in,  933 
condurango  in,  922 
diet  in,  926 

douching  of  epigastrium  in,  923 
electricity  in,  923 
figs  in,  933 
gentian  in,  921 

hydrochloric  acid  in,  920-929,  934 

hydrocyanic  acid  in,  920-932 

hydronaphthol in,  934 

hygienic  regimen  in.  934 

ipecac  in,  922 

iron  in,  934 

lavage  in,  915 

massage  in,  923 

morphine  in,  920 


Gastric  catarrh,  acute,  nux  vomica  in, 
922 

orexin  muriate  in,  922 
pepsin  in,  930 
podophyllin  in,  933 
prunes  in,  933 
quassia  in,  921 
remote  causes  of,  914 
treatment  of,  914 
rhubarb  in,  933 
salicylate  of  bismuth  in,  934 
saline  laxatives  in,  919 
saline  waters  in,  917 
salol  in,  934 
silver  nitrate  in,  919 
sinapisms  in,  932 
sodium  bicarbonate  in,  917 
sodium  chloride  in,  917 
strychnine  in,  922 
tamarinds  in,  933 
thymol  in,  934 
zinc  oxide  in,  920-932 
Gastro-enterostomy  in  dilatation  of  stom- 
ach, 969 

Gastrorrhcea  acidi  simplex,  893 
Gastrostomy  in  cancer  of  stomach,  956 
Gelatin  in  typhoid  fever,  291 
Gelsemium  in  biliary  colic,  837 
in  cerebro-spinal  fever,  413 
in  exophthalmic  goitre,  613 
General  methodical  treatment  of  syphilis, 
49 

of  peritonitis,  1019 

Gentian  in  chronic  gastric  catarrh,  921 
Ginger  in  cholera  morbus,  973 
Glossitis,  acute,  873 
alum  in,  873 

ammonium  chloride  in,  873 
hydrogen  peroxide  in,  874 
ice  in,  873 
incision  in,  873 
iodine  in,  874 
leeching  in,  873 
sodium  borate  in,  873 
chronic  superficial,  874 
chromic  acid  in,  874 
diet  in,  874 

glycerite  of  tannin  in,  875 
mel  boracis  in,  875 
Seiler’s  tablets  in,  875 
Glycerite  of  tannin  in  ulcerative  stomatitis, 
864 

Glycerole  of  tannin  in  small-pox,  252 
Glycocol  of  mercury  subcutaneously  in 
syphilis,  133 

Glycolamine  in  sclerotic  rhinitis,  433 
Goitre,  842 

arsenic  solutions  as  an  injection  in,  845 
cod-liver  oil  in,  844 
compound  solution  of  iodine  in,  844 
division  of  isthmus  or  middle  lobe  of 
thymus  for,  849 
electricity  in,  847 

enucleation  of  thymus  gland  for,  8o0 
ergot  internally  in,  846 
I ergotin  injections  in,  845 
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Goitre,  extirpation  of  part  of  gland  for, 
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incision  and  drainage  for,  848 
internal  treatment  of,  843 
introduction  of  seton  in,  848 
iodide  of  iron  in,  844 
iodide  of  potassium  in,  844 
iodine  as  an  injection  in,  845 
iodine  as  a local  application  in,  843 
iodoform  as  a local  application  in,  844 
ligature  of  thyroid  arteries  for,  849 
local  treatment  of,  844 
osmic  acid  as  an  injection  in,  845 
perchloride  of  iron  as  an  injection  in, 
845 

prophylactic  treatment  of,  843 
red  oxide  of  mercury  as  a local  applica- 
tion in,  844 

surgical  treatment  of,  848 
Gold,  chloride  of,  in  atheroma,  765 
Goodsall’s  operation  for  fistula,  1065 
Grape-cure  in  ascites  of  liver  disease,  813 
Graves’  disease,  851 

Gray  oil  as  a subcutaneous  remedy  in  syph- 
ilis, 107 

Guaiac  in  tonsillitis,  457 
Gums,  suppurative  inflammation  of,  869 
Gunzberg’s  test  for  hydrochloric  acid,  896 
Gutta-percha  in  small-pox,  258 

H. 

Haematemesis  in  cancer  of  stomach,  957 
in  gastric  ulcer,  948 
Haemoglobin  in  gastric  ulcer,  952 
in  simple  anaemia,  788 
ILemogl obi niemia,  793 
arsenic  in,  795 
dry  cups  in,  794 
hyoscyamus  in,  794 
iron  in,  795 
poultices  in,  794 
quinine  in,  795 
Warburg’s  tincture  in,  795 
Haemophilia,  ergot  in,  795 
gallic  acid  in,  796 
iron  in,  796 

sodium  sulphate  in,  796 
Haemorrhage  in  liver  diseases,  818 
in  small-pox,  254 

Haemorrhagic  infarcts  of  spleen,  839 
pleurisy,  655 
Haemorrhoids,  1070 
Allingham’s  operation  for,  1074 
carbolic  injections  in,  1078 
clamp  and  cautery  in,  1074 
cold  water  in,  1073 
diet  in,  1073 
external,  1070 
in  liver  disease,  819 
internally,  1072 
strangulated,  taxis  in,  1073 
subsulphate  of  iron  in,  1073 
varieties  of,  1071 
Hsemothorax,  680 
ergot  in,  681 
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Hsemothorax,  hamamelis  in,  681 
hydrastis  in,  681 
ice-bag  in,  681 
iron  in,  681 
lead  acetate  in,  681 
opium  in,  681 
rest  in,  681 

sulphuric-acid  lemonade  in,  681 
surgical  treatment  of,  682 
turpentine  in,  681 
Hamamelis  in  chronic  rhinitis,  423 
in  hemothorax,  681 
in  idiosyncratic  coryza,  421 
Havana  treatment  of  yellow  fever,  365 
Hay  fever,  420 

Heart,  chronic  diseases  of,  705 
aconite  in,  726 
ammonia  in,  730 
atropine  in,  730 
barium  chloride  in,  726 
baths  in,  728 
belladonna  in,  728 
blisters  in,  730 
caffeine  in,  726 
calomel  in,  731 
cathartics  in,  730 
chloral  in,  730 
clothing  in,  728 
cod-liver  oil  in,  728 
convallaria  majalis  in,  726 
corrosive  sublimate  in,  728 
digitalis  in,  724 
dry  cupping  in,  730 
exercise  in,  727 
iron  in,  727 
jalap  powder  in,  731 
lead  acetate  in,  731 
leben  in,  729 
lithia-water  in,  728 
matzoon  in,  729 
morphine  in,  730 
nitro-glycerin  in,  725 
opium  in,  730 
potassium  iodide  in,  728 
sparteine 'in,  726 
strapping  in,  731 
strophanthus  in,  725 
strychnine  in,  725 
diseases  of,  from  bodily  harm,  720 
fibroid  degeneration  of,  722 
functional  palpitation  of,  740 
idiopathic  enlargement  of,  718 
intermittent  action  of,  744 
motor  nervous  diseases  of,  740 
nervous  diseases  of,  732 
nervous  mechanism  of,  735 
organic  diseases  of,  691 
palpitation  of,  742 
alcohol  in,  742 
ammonia  in,  742 
chloroform  in,  742 
digitalis  in,  742 
iron  in,  742 
mix  vomica  in,  742 
potassium  bromide  in,  742 
paroxysmal  slowness  of,  743 
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Heart,  reflex  palpitation  of,  741 
secondary  diseases  of,  717 
tobacco,  761 
toxic  palpitation  of,  741 
valvular  diseases  of,  706 
work  of  the,  766 
Heart-hurry,  paroxysmal,  743 
Helleboreine  in  atheroma,  766 
Hepatic  abscess,  829 
colic,  836 

Hepatitis,  acute  local,  829 
syphilitic,  832 
tubercular,  833 

Herb  tea  in  intermittent  malarial  disease, 
349 

Hereditary  syphilis,  17 
Herpes  of  anus,  1123 

Hoffmann’s  anodyne  in  acute  endocarditis, 
703 

in  emphysema,  570 
in  gastric  ulcer,  948 
in  intermittent  fever,  349 
in  oedema  of  lung,  583 
in  pernicious  malarial  fever,  355 
Horse-shoe  fistula,  1059 
Hot  applications  in  cerebro-spinal  fever, 
411 

in  idiopathic  peritonitis,  1023 
in  small-pox,  260 

Hot  bath  in  acute  gastric  catarrh,  910 
in  jaundice,  816 
in  oedema  of  lung,  582 
in  simple  anaemia,  788 
drinks  in  itching  of  liver  disease,  816 
sponging  in  itching  of  jaundice,  816 
water  in  pruritus  ani,  1123 
in  tonsillitis,  458 
Hunterian  chancre,  17 
Hunt’s  collodion  cotton  jacket  in  pleurisy, 
626 

Hyaline  degeneration  of  arterial  walls,  766 
Hydatid  cyst  of  liver,  825 
of  spleen,  840 

Hydrastis  in  angiocholitis,  834 
in  haemothorax,  681 
Hydrobromic  acid  in  malaria,  266 
Hydrochloric  acid  in  acute  gastric  catarrh, 
910 

in  biliousness,  822 
in  cancer  of  stomach,  955 
in  chronic  gastric  catarrh,  920,  929, 
934 

in  dilatation  of  stomach,  962 
in  gangrenous  stomatitis,  865 
in  hepatic  abscess,  830 
in  typhoid  fever,  310 

Hydrochloric  gluten-peptone  in  syphilis, 
122 

Hydrocyanic  acid  in  acute  gastric  catarrh, 
906 

in  chronic  gastric  catarrh,  920,  932 
in  gastric  ulcer,  948 
in  malaria,  266 

in  vomiting  of  liver  diseases,  819 
Hydrogen  peroxide  in  acute  glossitis,  874 
in  diphtheria,  496,  497 


Hydrogen  peroxide  in  gangrenous  stoma- 
titis, 865 

in  malignant  measles,  229 
in  mercurial  stomatitis,  868 
in  scarlet  fever,  187,  192,  202 
in  small-pox,  260 
in  ulcerative  stomatitis,  864 
in  whooping  cough,  556 
Hydronaphthol  in  chronic  gastric  catarrh, 
934 

Hydropathic  treatment  of  exophthalmic 
goitre,  852 

Hydropericardium,  704 
Hydropneumothorax,  682 
Hydrothorax,  679 
aspiration  in,  6S0 
caffeine  in,  679 
convallaria  in,  679 
digitalis  in,  679 
elaterium  in,  679 
gamboge  in,  679 
jalap  in,  679 
pilocarpine  in,  679 
salines  in,  679 
scammony  in,  679 
strophanthus  in,  679 
strychnine  in,  679 
sugar  of  milk  in,  679 
Hydroxylamine  in  angina  pectoris,  920 
Hyoscine  in  asthma,  530 
in  whooping  cough,  556 
Hyoscyamine  in  asthma,  530 
in  catarrhal  pneumonia,  606 
in  haemoglobinaemia,  794 
Hyperemia  of  thyroid  gland,  842 
Hyperesthesia  of  pharynx,  454 
Hypertrophied  tonsils,  458 
Hypertrophy  of  spleen,  838 
Hypopliosphites  in  atelectasis,  567 
in  empyema,  678 

Hypostatic  congestion  in  typhoid  fever,  314 
Hysterical  aphonia,  479 
arsenic  in,  479 
quinine  in,  479 
Rabuteau’s  pills  in,  479 
strychnine  in,  479 
valerian  in,  479 

I. 

Ice  in  acute  gastric  catarrh,  988 
in  acute  glossitis,  873 
in  idiopathic  peritonitis,  1023 
in  yellow  fever,  384 
Ice-bag  in  acute  endocarditis,  703 
in  catarrhal  pneumonia,  605 
in  croupous  pneumonia,  591 
in  hemothorax,  681 
in  insomnia  of  small-pox,  253 
in  scarlatinal  otitis  media,  203 
in  small-pox,  260 
Ichtliyol  in  sclerotic  rhinitis,  433 
Idiopathic  peritonitis,  1015 
Idiosyncrasy  in  syphilis,  69 
Illuminating  gas  in  whooping  cough,  557 
Indigestion,  acute,  903 
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Infantile  peritonitis,  1019 
Infecting  chancre,  17 
Infectious  peritonitis,  1019,  1020 
Inflammatory  dyspepsia,  903 
Interlobar  pleurisy,  658 
Intermittent  malarial  fever,  348 
aconite  in  headache  of,  349 
Bemis’s  placebo  in,  349 
calomel  in,  350 
checking  of  vomiting  in,  349 
cold  compresses  in  headache  of,  349 
collapse  in,  349 

aromatic  spirit  of  ammonia  in 
349 

atropine  in,  349 
brandy  in,  349 
ether  in,  349 

Hoffman’s  anodyne  in,  349 
diet  in,  351 

herb  tea  as  an  emetic  in,  349 
hot  frictions  in  sweating  stage  of 
350  ’ 

morphine  in,  349 
mustard  plaster  in,  349 
salt  water  as  an  emetic  in,  349 
specific  treatment  of,  351 
taraxacum  in,  351 
Internal  haemorrhoids,  1072 
Interrupted  treatment  of  syphilis,  18 
Intestine,  chronic  obstruction  of,  1005 
abdominal  massage  in,  1011 
section  in,  1012 
belladonna  in,  1006 
beta-naphthol  in,  1006 
boric  acid  in,  1006 
colostomy  in,  1012 
diet  in,  1006 
electricity  in,  1009 
enemata  in,  1008 
enterostomy  in,  1011 
ether  in,  1006 
gaseous  injections  in,  1009 
lavage,  1007 

metallic  mercury  in,  1010 
opium  in,  1006 
position  in,  1010 
puncture  of  abdomen  in,  1011 
rectal  injection  of  ether  in,  1011 
tube  in,  1009 
salol  in,  1006 

sodium  salicylate  in,  1006 
strychnine  in,  1006 
whiskey  in,  1006 
internal  strangulation  of,  999 
malformations  of,  997 
obstruction  of,  995 
from  foreign  bodies,  1002 
paralysis  of,  1003 
belladonna  in,  1005 
enemata  in,  1005 
faradic  current  in,  1005 
morphine  in,  1005 
salines  in,  1004 
strychnine  in,  1005 
surgical  measures  in,  1005 
whiskey  in,  1005 


Intra-uterine  peritonitis,  1019 
Intubation  in  acute  laryngitis,  46S 
in  diphtheria,  503 
in  spasm  of  larynx,  480 
Intussusception,  996 
atropine  in,  998 
forced  enemata  in,  998 
laparotomy  in,  998 
lavage  in,  999 
morphine  in,  998 
Inunctions  in  syphilis,  75,  82 
Iodide  idiosyncrasy  in  syphilis,  69  * 

of  iron  in  goitre,  844 
of  sodium  in  chronic  bronchitis,  549 
Iodides  in  exophthalmic  goitre,  614 
in  pseudo-leucocythremia,  792 
Iodine  in  amyloid  liver,  825 
in  catarrhal  pneumonia,  601 
in  croupous  pneumonia,  586 
in  effusion  stage  of  pleurisy,  639 
in  exophthalmic  goitre,  855 
in  fistula  in  ano,  1060 
in  goitre,  843,  845 
in  hydatid  cysts  of  liver,  828 
in  hypertrophic  rhinitis,  423,  425 
in  leucocythsemia,  792 
in  malaria,  343 

in  passive  congestion  of  spleen,  838 
in  small-pox,  258 
in  ulcerative  stomatitis,  864 
in  uraemic  pleurisy,  656 
Iodism  in  syphilis,  70 
Iodoform  as  a local  remedy  in  goitre,  844 
as  a subcutaneous  remedy  in  syphilis, 
135 

in  catarrhal  stomatitis,  862 
in  chronic  laryngitis,  469 
in  dysentery,  992 
in  erysipelas  of  larynx,  477 
in  gangrenous  stomatitis,  865 
in  scarlatinal  otitis  media,  206 
in  suppurative  stage  of  small-pox,  257 
in  syphilitic  laryngitis,  476 
in  syphilis,  96 

in  tubercular  pharyngitis,  450 
Iodol  in  chronic  laryngitis,  470 
in  gangrenous  stomatitis,  865 
in  syphilis,  72 

Iodo-tannate  of  mercury  in  syphilis,  125 
Iodo-tannin  in  coryza,  464 
Ipecac  in  acute  bronchitis,  546 
in  acute  gastric  catarrh,  905 
in  angiocholitis,  834 
in  asthma,  532 
in  catarrhal  pneumonia,  602 
in  chronic  gastric  catarrh,  922 
in  dysentery,  987 
in  hepatic  congestion,  824 
in  malarial  anaemia,  357 
in  spasm  of  larynx,  480 
in  typhus  fever,  325 
in  whooping  cough,  555 
in  yellow  fever,  388 
Iron  in  acute  endocarditis,  697,  703 
in  cardiac  palpitation,  742 
in  chronic  gastric  catarrh,  934 
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Iron  in  chronic  heart  disease,  727 

in  convalescence  of  cerebro-spinal  men- 
ingitis, 415 
in  diphtheria,  498 
in  emphysema,  560,  569 
in  empysema,  678 
in  erysipelas  of  larynx,  477 
in  exophthalmic  goitre,  852 
in  gastric  nicer,  953 
in  htemoglobinremia,  795 
in  haemophilia,  796 
in  hsemothorax,  681 
in  leucocythsemia,  792 
m malarial  hsematuria,  356 
in  malignant  measles,  277 
in  mercurial  stomatitis,  868 
in  mumps,  871 
in  pernicious  anaemia,  790 
in  scarlatinal  otitis  media,  205 
in  scarlet  fever,  190 
in  simple  anaemia,  785 
in  syphilis,  81 
in  ulcerative  stomatitis,  864 
subsulphate  of,  in  haemorrhoids,  1073 
Ischio-rectal  abscess,  1055 
Isobutvl  in  angina  pectoris,  920 

J. 

Jalap  in  ascites  of  liver  disease,  812 
in  chronic  heart  disease,  731 
in  effusion  stage  of  pleuritis,  637 
in  hydrothorax,  679 
in  oedema  of  lung,  582 
Jaundice,  chronic  catarrhal,  834 
acid  packs  in,  834 
ammonium  chloride  in,  834 
belladonna  in,  834 
in  liver  diseases,  815 
silver  nitrate  in,  834 
sodium  phosphate  in,  834 
Joints,  inflammation  of,  in  scarlet  fever, 
218 

Juniper  in  ascites  of  liver  disease,  812 

K. 

Kairin  in  scarlet  fever,  1 97 
Knull’s  treatment  of  angiocholitis,  834 
Koch’s  tuberculin  in  tubercular  laryngitis, 
474 

Koumyss  in  vomiting  of  liver  diseases,  818 

L. 

Labarraque’s  solution  in  acute  endocarditis, 
697 

in  gangrenous  stomatitis,  867 
in  mercurial  stomatitis,  868 
in  small-pox,  256 
Lactic  acid  in  small-pox,  260 

in  tuberculous  growth  of  uvula,  442 
laryngitis,  472 
pharyngitis,  450 

Laminaria  tents  in  fistula  in  ano,  1060 
Laryngeal  diphtheria,  500 


Laryngismus  stridulus,  479 
Laryngitis,  acute,  467 
chronic,  469 
alum  in,  470 
chromic  acid  in,  470 
copper  sulphate  in,  470 
iodoform  in,  470 
iodol  in,  470 
silver  nitrate  in,  470 
sodium  salicylate  in,  469 
bicarbonate  in,  469 
borate  in,  469 
zinc  chloride  in,  470 
sulphate  in,  478 
dry,  471 
listerine  in,  471 
potassium  chlorate  in,  471 
iodide  in,  471 
permanganate  in,  471 
sicca,  471 
subacute,  461 

ammonium  carbonate  in,  461 
enemas  in,  463 
potassium  chlorate  in,  461 
rest  in,  642 
syphilitic,  476 
iodoform  in,  476 
potassium  iodide  in,  476 
red  iodide  of  mercury  in,  475 
salicylic  acid  in,  475 
silver  nitrate  in,  476 
sodium  bicarbonate  in,  475 
borate  in,  475 
surgical  treatment  of,  476 
tubercular,  471 
borax  in,  472 
cocaine  in,  472 
diet  in,  473 
iodoform  in,  472 
Koch’s  tuberculin  in,  474 
lactic  acid  in,  472 
menthol  in,  473 
morphine  in,  472 
silver  nitrate  in,  472 
tannin  in,  472 
tracheotomy  in,  473 
Larynx,  erysipelas  of,  477 
cocaine  in,  477 
digitalis  in,  477 
iodoform  in,  477 
iron  in,  477 
sinapisms  in,  477 
foreign  bodies  in,  483 
motor  paralysis  of,  478 
electrical  massage  in,  479 
faradization  in,  478 
strychnine  in,  479 
neuroses  of,  478 

perichondritis  and  chondritis  of,  469 
cocaine  in,  469 
secondary  oedema  of,  468 
scarification  in,  468 
tracheotomy  in,  468 
spasm  of,  479  _ 
belladonna  in,  480 
bromides  in,  480 
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Larynx,  spasm  of,  chloral  in,  480 
intubation  in,  480 
ipecac  in,  480 
mustard  bath  in,  479 
opium  in,  480 
tumors  of,  480 
chromic  acid  in,  480 
laryngectomy  for,  482 
palliative  treatment  of,  483 
removal  of,  480 
tracheotomy  in,  482 
Latent  peritonitis,  1018 
Lead  acetate  in  gangrene  of  lung,  579 
in  hasmothorax,  681 
in  typhoid  fever,  313 
iodide  ointment  in  otitis  of  scarlet  fever, 
206 

Leben  in  chronic  heart  disease,  729 
Leeches  in  acute  glossitis,  873 
in  catarrhal  pneumonia,  603 
in  croupous  pneumonia,  588 
in  idiopathic  peritonitis-,  1023 
in  mumps,  872 
in  scarlatinal  nephritis,  217 
in  scarlatinal  otitis  media,  203 
Lemon-juice  in  typhoid  fever,  314 
decoction  of,  in  malaria,  347 
Leube’s  test  for  motor  activity  of  stomach 
901 

Leucocythsemia,  791 
arsenic  in,  792 
cold  douches  in,  791 
ergotin  in,  792 
faradization  in,  791 
galvanism  in,  791 
iodine  in,  792 
iron  in,  792 
oxygen  in,  792 
phosphorus  in,  792 
quinine  in,  792 
Leucoma,  875 
alum  in,  876 
borax  in,  875 
chromic  acid  in,  875 
potassium  bicarbonate  in,  876 
silver  nitrate  in,  875 
sodium  bicarbonate  in,  876 
borate  in,  876 
chloride  in,  876 
Leucoplakia  oris,  875 
Lime-water  in  biliousness,  821 
in  cholera  infantum,  983 
in  diphtheria,  501 
in  small -pox,  248,  260 
.in  vomiting  of  liver  disease,  818 
Listerine  in  chronic  rhinitis,  423 
in  coryza,  419 
in  dry  laryngitis,  471 
in  sclerotic  rhinitis,  431 
in  ulcerative  stomatitis,  864 
Lister’s  coil  in  exophthalmic  goitre,  615 
Lithia-water  in  chronic  heart  disease,  728 
Liver,  abscess  of,  829 
aspiration  in,  829 
evacuation  in,  830 
hydrochloric  acid  in,  830 


Liver,  abscess  of,  quinine  in,  830 
acute  congestion  of,  824 
alkalies  in,  824 
ammonium  chloride  in,  824 
bloodletting  in,  S23 
diet  in,  823 
ipecac  in,  824 
salines  in,  824 
taraxacum  in,  824 
warm  baths  in,  824 
acute  yellow  atrophy  of,  828 
amyloid  degeneration  of,  825 
iodine  in,  825 
carcinoma  of,  835 
chronic  congestion  of,  S24 
arsenic  in,  824 
bloodletting  in,  824 
digitalis  in,  824 
salines  in,  824 
cirrhosis  of,  831 
ammonium  chloride  in,  831 
calomel  in,  832 
mercury  in,  831 
nux  vomica  in,  832 
potassium  iodide  in,  831 
prevention  of  bed-sores  in,  832 
quinine  in,  832 
water  in,  832 
diseases  of,  797 

action  and  administration  of  drugs 
807 

ascites  of,  810 
alkalies  in,  812 
caffeine  in,  811,  812 
calomel  in,  812 
cocaine  in,  811 
copaiba  in,  811 
digitalis  in,  811 
elaterium  in,  812 
faradization  in,  813 
grape  cure  in,  813 
jalap  in,  812 
juniper  in,  812 
milk  cure  in,  813 
paracentesis  abdominis  in,  814 
salines  in,  812 
scoparius  in,  811 
strophanthus  in,  81 1 
strychnine  in,  813 
bathing  in,  805 
climate  in,  804 
clothing  in,  804 
diarrhoea  in,  819 
diet  in,  802 
exercise  in,  804 
flatulence  in,  817 
bismuth  in,  817 
carbolic  acid  in,  817 
charcoal  in,  817 
creasote  in,  817 
naphthol  in,  817 
ox-gall  in,  817 
pancreatin  in,  817 
salicylic  acid  in,  817 
salol  in,  817 
habits  in,  806 


in, 
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Liver  diseases,  haemorrhage  in,  818 
haemorrhoids  in,  819 
hepatic  stimulants  in,  817 
itching  of,  816 

alkaline  waters  in,  816 
bichloride  of  mercury  in,  816 
carbolic  acid  in,  816 
frictions  in,  816 
hot  drinks  in,  816 
sponging  in,  816 
pilocarpine  in,  817 
warm  baths  in,  816 
jaundice  in,  815 

alkaline  waters  in,  816 
ammonia  in,  816 
cupping  in,  816 
hot  baths  in,  816 
occupation  in,  806 
residence  in,  806 
vomiting  of,  818 
alkalies  in,  819 
calomel  in,  818 
carbonated  waters  in,  818 
cerium  oxalate  in,  819 
champagne  in,  818 
cocaine  in,  819 
counter-irritants  in,  818 
creasote  in,  819 
hydrocyanic  acid  in,  819 
koumyss  in,  818 
lime-water  in,  818 
morphine  in,  819 
salines  in,  818 

washing  out  stomach  in,  819 
water  in,  819 
hydatid  cysts  of,  825 
Lungs,  abscess  of,  581 
carbolic  acid  in,  581 
eucalyptus  in,  581 
surgical  treatment  of,  581 
stimulants  in,  581 
embolism  of,  583 
emphysema  of,  558 
gangrene  of,  578 
alcohol  in,  580 
antipyrine  in,  580 
carbolic  acid  in,  579 
chlorinated  lime  in,  579 
eucalyptus  in,  579 
lead  acetate  in,  579 
milk  in,  580 
nitro-glycerin  in,  581 
phenacetin  in,  580 
prophylaxis  in,  578 
quinine  in,  580 
strychnine  in,  580 
surgical  treatment  of,  581 
tannic  acid  in,  579 
turpentine  in,  579 
hypersemia  of,  583 
cups  in,  583 

potassium  bromide  in,  583 
venesection  in,  583 
oedema  of,  582 

aromatic  spirit  of  ammonia  in,  583 
compound  jalap  powder  in,  582 


Lungs,  oedema  of,  digitalis  in,  582 
elaterium  in,  582 
Hoffmann’s  anodyne  in,  583 
hot-air  bath  in,  582 
nitro-glycerin  in,  582 
pilocarpine  in,  582 
steam  bath  in,  582 
strychnine  in,  582 
whiskey  in,  582 
passive  congestion  of,  583 
digitalis  in,  583 
position  of  patient  in,  583 
strychnine  in,  583 
whiskey  in,  583 

M. 

Macewen’s  operation  for  aneurism;  773 
Magnesium  in  gastric  ulcer,  939-946 
in  dysentery,  990 
in  pyrosis  of  gastric  cancer,  958 
Malarial  anaemia,  356 
aloin  in,  357 

ammonium  chloride  in,  357 
bichloride  of  mercury  in,  357 
bismuth  in,  357 
calomel  in,  357 
change  of  scene  in,  357 
cold  enemata  in,  357 
diet  in,  357 
ipecac  in,  357 
nitro-muriatic  acid  in,  357 
podopliyllin  in,  357 
silver  nitrate  in,  357 
cachexia,  356 
diseases,  328 
arsenic  in,  343,  347 
carbonated  water  in,  334 
chinoidine  in,  342 
decoction  of  lemon  in,  347 
eucalvptol  in,  343 
hydrocyanic  acid  in,  334 
iodine  in,  343 
potassium  nitrate  in,  343 
preventive  treatment  of,  344 
quinine  in,  328 
adjuvants  to,  334 
as  a prophylactic,  346 
Binz’s  theory  regarding  action  of, 
330 

contraindications  and  idiosyncrasies 
to,  341 
dose  of,  330 

endermic  administration  of,  335 
hypodermic  administration  of,  336 
insufflations  of,  335 
intravenous  injections  of,  338 
mode  of  administering,  334 
preferable  salts  of,  330 
rectal  administration  of,  335 
substitutes  for,  342 
tasteless  preparations  of,  344 
time  of  administering,  339 
resorcin  in,  343 
Warburg’s  tincture  in,  334 
hsematuria,  356 
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Malarial  splenic  enlargement,  357 
arsenic  in,  360 
ergotin  in,  360 
quinine  in,  360 
Malignant  endocarditis,  698 
measles,  226 
peritonitis,  1018 

Manganese  in  simple  anaemia,  787 
Martin’s  bandage  in  exophthalmic  goitre 
615 

Massage  in  chronic  gastric  catarrh,  923 
in  dilatation  of  stomach,  965 
in  effusion  stage  of  pleuritis,  635 
in  post-diphtheritic  paralysis,  514 
in  varicose  veins,  776 
Matzoon  in  chronic  heart  disease,  729 
Maxillary  sinus,  purulent  inflammation  of, 
436 

Measles,  219 

ammonium  carbonate  in,  222 
bromides  in,  223 
brown  mixture  in,  221 
camphor  in,  222 
camphorated  oil  in,  221 
cancrum  oris  in,  224 
chloral  in,  223 
cotton  jacket  in,  221 
counter-irritation  in  bronchitis  of,  222 
demulcent  drinks  in,  221 
diet  in,  221 

Dover’s  powder  in,  221 
endocarditis  in,  223 
epistaxis  in,  223 
gangrene  in,  223 
malignant,  226 
alcohol  in,  227 
hydrogen  peroxide  in,  227 
iron  in,  227 

micro-organisms  of,  219 
pericarditis  of,  223 
poultices  in  bronchitis  of,  222 
prophylaxis  of,  219 
quinine  in,  222 
strophanthus  in,  222 
syrupus  contre  la  toux  in,  221 
warm  baths  in,  223 
Melansemia,  792 

Membranous  occlusion  of  rectum  1046 
pharyngitis,  446 

Mental  disturbances  in  typhoid  fever,  315 
emotion  as  a cure  for  asthma,  532 
Menthol  in  coryza,  419 
iu  interlobar  pleurisy,  658 
in  sclerotic  rhinitis,  433 
in  tubercular  laryngitis,  473 
Mercurial  ointment  in  cerebro-spinal  fever, 

41 2 

stomatitis,  867 

Mercuric  chloride  in  gangrenous  stomatitis, 
865 

in  whooping  cough,  557 
cyanide  in  whooping  cough,  556 
j lercury  and  ammonium,  double  chloride 
of,  in  syphilis,  120 

lypodermic  injections  of,  in  syphilis, 


Mercury  in  hepatic  cirrhosis,  831 
in  parasitic  stomatitis,  863 
in  passive  congestion  of  spleen,  839 
in  syphilis,  37 

metallic,  as  a subcutaneous  remedy  in 
syphilis,  105 

in  chronic  intestinal  obstruction,  1011 
oleate  of,  in  effusion  stage  of  pleurisy, 
638 

in  syphilis,  79 
plaster  in  syphilis,  89 
red  oxide  of,  in  goitre,  844 
Meteorism  in  typhoid  fever,  313 
Micro-organisms  of  malignant  endocardi- 
tis, 699 

of  measles,  219 
of  scarlet  fever,  191 
Milk  cure  in  ascites  of  liver  diseases,  813 
Milk  treatment  of  effusive  stage  of  pleu- 
risy, 636 

Mitral  incompetence,  708 
stenosis,  708 

Mixed  treatment  in  syphilis,  60 
Morphine  in  acute  bronchitis,  546 
in  acute  gastric  catarrh,  906 
in  asthma,  530 
in  atheroma,  766 
in  biliary  colic,  836 
in  biliousness,  820 
in  cholera  morbus,  972 
in  chronic  gastric  catarrh,  920 
in  chronic  heart  disease,  730 
in  coryza,  419 
in  emphysema,  564 
in  erysipelas  of  larynx,  453 
in  gastric  ulcer,  948 
in  idiosyncratic  coryza,  421 
in  insomnia  of  small-pox,  248 
in  intermittent  fever,  349 
in  intestinal  paralysis,  1005 
in  intussusception,  998 
in  pneumothorax,  686 
in  tonsillitis,  458 
in  tubercular  laryngitis,  472 
in  vomiting  of  liver  disease,  819 
in  whooping  cough,  555 
Mouth,  dryness  of,  870 
pilocarpine  in,  870 
potassium  iodide  in,  870 
Mucous  gastritis,  913 
patch  of  anus,  1091 
Mumps,  871 

Musk  in  catarrhal  pneumonia,  605 
in  croupous  pneumonia,  595 
in  scarlet  fever,  200 
in  typhus  fever,  326 
in  whooping  cough,  555 
Mustard  bath  in  cerebro-spinal  fever,  411 
in  spasm  of  larynx,  479 
foot-bath  in  acute' laryngitis,  467 
in  dengue,  359 
in  yellow  fever,  387 
in  catarrhal  pneumonia,  601 
in  croupous  pneumonia,  592 
in  small-pox,  248 
plaster  in  cholera  morbus,  972 
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Mustard  plaster  in  intermittent  fever,  349 
in  pneumothorax,  086 
Myocarditis,  acute,  704 
Myrrh  in  sclerotic  rhinitis,  431 
in  small-pox,  252 
Myrtol  in  putrid  bronchitis,  549 
Myxomatous  degeneration  of  turbinated 
bones,  428 

N. 

Naphthol  in  flatulence  of  liver  diseases, 
817 

in  pyrosis  of  gastric  cancer,  958 
Naphthalin  in  typhoid  fever,  308 
Nasal  chambers,  diseases  of,  416 
diphtheria,  499 
polyps,  428 

Nephritis  in  scarlet  fever,  207 
Neuroses  of  larynx,  478 
of  pharynx,  454 
of  uvula,  443 

Night-sweats  in  small -pox,  267 
Nigrites,  876 

Nitric  acid  in  angiocholitis,  834 
in  gangrenous  stomatitis,  865 
in  prolapse  of  rectum,  1084 
Nitrite  of  amyl  in  angina  pectoris,  920 
Nitrites  in  angina  pectoris,  920 
in  atheroma,  765 
in  croupous  pneumonia,  593 
Nitro-glycerin  in  aneurism,  770 
in  angina  pectoris,  920 
in  asthma,  532 
in  atelectasis,  578 
in  chronic  bronchitis,  550 
in  chronic  heart  disease,  725 
in  croupous  pneumonia,  593 
in  emphysema,  564,  570 
in  gangrene  of  lung,  580 
in  oedema  of  lung,  582 
in  pernicious  malarial  fever,  354 
Nux  vomica  in  acute  endocarditis,  703 
in  bradycardia,  7 44 
in  cardiac  palpitation,  742 
in  cholera  morbus,  975 
in  chronic  gastric  catarrh,  921 
in  cirrhosis  of  liver,  832 
in  typhus  fever,  326 

O. 

Obstruction  of  gall-ducts,  835 
of  intestines,  995 
Oleum  cinereum  in  syphilis,  107 
Olive  oil  in  biliary  colic,  837 
Opium  in  acute  bronchitis,  546 
in  acute  endocarditis,  702 
in  aneurism,  768 
in  appendicitis,  1030 
in  cancer  of  stomach,  956 
in  catarrhal  pneumonia,  602 
in  cerebro-spinal  fever,  412 
in  cholera  infantum,  983 
in  cholera  morbus,  974 
in  chronic  heart  disease,  730 


Opium  in  chronic  intestinal  obstruction, 
1006 

in  croupous  pneumonia',  586,  589 
in  diarrhoea  of  typhoid  fever,  313 
in  dysentery,  989 
in  empyasma,  676 
in  gastric  ulcer,  947 
in  hsernothorax,  681 
in  idiopathic  peritonitis,  1023 
in  pleuritis,  627 
in  spasm  of  larynx,  480 
in  syphilis,  55 
in  typhoid  fever,  313 
in  whooping  cough,  554 
in  yellow  fever,  392 
ointment  in  prolapsus  recti,  1083 
Opportunistic  treatment  of  syphilis,  39 
Orexin  hydrochlorate  in  anaemia,  786 
in  gastric  catarrh,  922 
Osmic  acid  as  an  injection  in  goitre,  845 
Otitis  media  in  scarlet  fever,  203 
Otto’s  restraining  band,  658 
Oubain  in  whooping  cough,  557 
Ox-gall  in  flatulence  of  liver  diseases,  817 
Ox-heart,  709 
Oxygen  in  asthma,  534 
in  catarrhal  pneumonia,  603 
in  croupous  pneumonia,  595 
in  empyaema,  679 
in  gangrene  of  lung,  580 
in  leucocythaemia,  792 
in  pneumothorax,  686 
in  simple  anaemia,  787 
Ozsena,  431 

P. 

Palpitation  of  heart,  functional,  740 
reflex,  741 
toxic,  741 

Pancreatin  in  biliousness,  822 
in  flatulence  of  liver  disease,  817 
Papillomata  of  rectum,  1121 
of  uvula,  442 

Paracentesis  abdominis  in  ascites,  814 
of  tympanum  in  scarlatinal  otitis  media, 
203_ 

Paraffin  in  diphtheria,  496 
Paraldehyde  in  asthma,  532 
Paralysis  following  diphtheria,  513 
in  convalescence  of  small-pox,  267 
of  larynx,  478 
of  pharynx,  455 
of  uvula,  443 
Parasitic  stomatitis.  862 
Paratyphlitis,  1025 
Parotitis,  idiopathic,  871 
aconite  in,  871 
antipyrine  in,  871 
belladonna  in,  87 1 
chloral  in,  871 
diet  in,  871 
iron  in,  871 
leeching  in,  872 
phenacetin  in,  871 
potassium  iodide  in,  871 
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Parotitis,  poultices  in,  872 
quinine  in,  S71 
secondary,  872 
belladonna  in,  872 
poultices  in,  872 
Pelvic  abscess,  1 056 

Penzoldt  and  Faber’s  test  for  gastric  ab- 
sorbent function,  903 
Pepsin  and  rennet-ferment,  test  for,  899 
in  biliousness,  822 
in  chronic  gastric  catarrh,  930 
in  dilatation  of  stomach,  932 
Peptone  mercurique  annnonique  in  syphi- 
lis, 122 

Perforative  peritonitis,  1016 
Periarteritis,  762 
Pericarditis,  acute,  699 
aconite  in,  702 

anodyne  fomentations  in,  7 02 
aspiration  in,  703 
blisters  in,  7 03 
digitalis  in,  703 
Hoffmann’s  anodyne  in,  703 
ice-bag  in,  703 
in  measles,  223 
iron  in,  703 
nux  vomica  in,  703 
opium  in,  702 
potassium  iodide  in,  703 
stimulants  in,  703 
sweet  spirit  of  nitre  in,  703 
tubercular,  704 
Perichondritis  of  larynx,  469 
Periphlebitis,  774 
Periproctitis,  1051 
circumscribed,  1053 
diffuse,  1053 
incision  in,  1053 
Peritonitis,  1015 
aseptic,  1019 
chronic,  1017, 1025 
laparotomy  in,  1025 
circumscribed,  1019 
consecutive,  1015 
diagnosis  of,  1022 
general,  1019 
idiopathic,  1015 
diet  in,  1 023 

hot  applications  in,  1023 
ice  in,  1023 
leeches  in,  1023 
opium  in,  1023 
rest  in,  1023 
infantile,  1019 
infectious,  1019,  1020 
intra-uterine,  1019 
latent,  1018 
malignant,  1018 
perforative,  1016 
septic,  1024 
purgatives  in,  1024 
surgical  treatment  of,  1024 
specific,  1019,  1020 
symptoms  of,  1021 
traumatic,  1016 
tubercular,  1017,  1025 


Perityphlitic  abscess,  1033 
Perityphlitis,  1025 
Pernicious  anaemia,  789 
arsenic  in,  791 
diet  in,  790 
iron  in,  790 
oxygen  in, 791 
transfusion  in,  791 
malarial  fever,  354 

atropine  in,  354,  355 
bromides  in,  355 
calomel  in,  355 
chloral  in,  355 
ergotin  in,  355 
ether  in,  354 

Hofimann’s  anodyne  in,  355 
nitro-glycerin  in,  354 
potassium  bitartrate  in,  355 
quinine  in,  354 
stimulants  in,  354 
strychnine  in,  354 
Petechial  fever,  318 
Pharyngeal  diphtheria,  490 
tonsil,  inflammation  of,  429 
curetting  in,  430 
iodine  in,  429 
tannic  acid  in,  429 
Pharyngitis,  acute,  444 
benzoin  fumes  in,  445 
bismuth  in,  446 
calomel  in,  446 
cocaine  in,  445 
ether  spray  in,  445 
guaiac  fumes  in,  445 
salines  in,  446 
silver  nitrate  in,  445 
sodium  bicarbonate  in,  446 
phosphate  in,  446 
salicylate  in,  446 
tannin  in,  445 
dry,  449 
cubebs in,  450 
faradism  in,  450 

potassium  chlorate  in,  449  * 

silver  nitrate,  in  450 
follicular,  447 

galvano-cautery  in,  447 
silver  nitrate  in,  448 
membranous,  446 
benzoate  of  sodium  in,  447 
potassium  permanganate  in,  447 
salol  in,  447 
syphilitic,  451 
arsenic  in,  451 
cocaine  in,  452 
cod-liver  oil  in,  451 
potassium  chlorate  in,  452 
iodide  in,  451 

red  iodide  of  mercury  in,  451 
silver  nitrate  in,  451 
sodium  bicarbonate  in,  452 
borate  in,  452 
tuberculous,  450 
cocaine  in,  450 
curetting  in,  450 
iodoform  in,  450 
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Pharyngitis,  tuberculous,  lactic  acid  in,  450 
Pha  rnygo- mycosis,  448 
bichloride  of  mercury  in,  449 
fuchsin  in,  449 
galvano-cautery  in,  449 
silver  nitrate  in,  449 
Pharynx,  anaesthesia  of,  455 
erysipelas  of,  452 
aconite  in,  452 
cocaine  in,  453 
counter-irritation  in,  453 
diet  in,  453 
morphine  in,  453 
veratrum  viride  in,  452 
foreign  bodies  in,  455 
hyperesthesia  of,  454 
alum  in,  455 
cocaine  in,  455 
resorcin  in,  455 
silver  nitrate  in,  455 
motor  paralysis  of,  455 
arsenic  in,  455 
electricity  in,  455 
strychnine  in,  455 
tumors  of,  454 

Phenacetin  in  acute  bronchitis,  547 
in  aortic  aneurism,  769 
in  asthma,  531 
in  cerebro-spinal  fever,  414 
in  dengue,  360 
in  gangrene  of  lung,  580 
in  mumps,  871 
in  pleuritis,  629 
in  rheumatic  pleurisy,  655 
in  rotheln,  228 
in  scarlet  fever,  1 98 
Phlebitis,  774 

Phosphate  of  lime  in  simple  anaemia,  787 
Phosphorus  in  leucocythaemia,  792 
in  pseudo-1  eucocythaemia,  792 
Pilocarpine  in  acute  gastric  catarrh,  910 
in  acute  laryngitis,  468 
in  effusion  stage  of  pleurisy,  639 
in  hydrothorax,  679 
in  itching  of  liver  disease,  817 
in  cedema  of  lung,  582 
in  scarlatinal  nephritis,  214 
in  uraemic  pleurisy,  656 
in  whooping  cough,  556 
Piperine  in  malaria,  266 
Plasmodium  malariae,  328 
Pleurisy,  611 
aconite  in,  629 

aniline-carbon  remedies  in,  629 
antifebrin  in,  629 
antipyrine  in,  629,  635 
blisters  in,  624,  639 
calomel  in,  628 
cardiac,  656 

chronic  serous  effusion  following,  651 
clinical  division  of,  611 
cold  applications  in,  626 
Corson’s  paint  in  early  stage  of,  639 
cupping  in,  623 
diaphragmatic,  657 
blisters  in,  658 


Pleurisy,  diaphragmatic,  morphine  in,  658 
restraining  band  of  Otto  in,  658 
digitalis  in,  629 
effusion  stage  of,  632 
alkalies,  in,  638 
ammonium  carbonate  in,  639 
caffeine  in,  637 
calomel  in,  638 
compression  of  chest  in,  635 
diuretin  in,  637 
dry  diet  treatment  of,  636 
elaterium  in,  637 
jalap  in,  637 
massage  in,  635 
milk  treatment  of,  636 
oleate  of  mercury  in,  638 
pilocarpine  in,  639 
salines  in,  637 
encysted,  658 
cautery  in,  659 
haemorrhagic,  655 

Hunt’s  collodion  cotton  jacket  in.  626 
hygenic  management  of,  623 
interlobar,  658 
cod-liver  oil  in,  658 
creasote  in,  658 
eucalyptol  in,  658 
menthol  in,  658 
terebene  in,  658 
terpine  hydrate  in,  658 
thymol  in,  658 
iodine  in,  639 

of  utero-ovarian  origin,  657 
opium  in,  627 
phenacetin  in,  629 
potassium  salts  in,  637 
poultice  in,  625 
primary,  611 
syphilitic,  657 
quinine  in,  628 
rest  in,  621 
purulent,  659 
rheumatic,  654 
acetanilid  in,  655 
antipyrine  in,  655 
phenacetin,  655 
potassium  iodide  in,  655 
salicylates  in,  655 
salol  in,  655 
salines  in,  623 
salol  in,  629 
secondaiy,  611 
tartar  emetic  in,  629 
thoracentesis  in,  639 

albuminous  expectoration  following, 
641 

complications  and  dangers  of,  649 
conditions  demanding,  640 
curetting  the  pleura  in,  654 
following,  650 
permitting  delay  in,  640 
death  during,  650 
mode  of  performing,  642 
pleuritic  adhesions  following,  652 
tubercular, 

Pleurisy,  anaemic,  656 
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Pleurisy,  diaphoretics  in,  656 
digitalis  in,  656 
iodine  in,  656 
pilocarpine  in,  656 
salines  in,  656 
varieties  of,  653 
venesection  in,  611 
veratrum  viride  in,  629 
Von  Gietli’s  oil  jacket  in,  626 
Pneumatic  treatment  of  emphysema,  562 
Pneumonia,  catarrhal,  599 

ammonium  chloride  in,  601 
antipyrine  in,  605 
apomorphine  in,  602 
baths  in,  603 
bromides  in,  605 
calomel  in,  601 
chloral  in,  605 
cold  bath  in,  605 
collapse  in,  607 
complications  of,  608 
convalescence  of,  607 
cups  in,  601 
digitalis  in,  605 
Dover’s  powder  in,  601 
dry  cups  in,  606 
ether  in,  604 
hyoscyamine  in,  606 
ice-bag  in,  605 
iodine  in,  601 
ipecac  and  alum  in,  602 
leeches  in,  603 
musk  in,  605 
mustard  in,  601 
opium  in,  602 
oxygen  in,  603 
quinine  in,  601,  604 
steam  inhalations  in,  603 
strychnine  in,  603,  606 
turpentine  in,  603,  604 
whiskey  in,  604 
croupous,  585 
abortive  treatment  of,  598 
aconite  in,  596 
alcohol  in,  593 
ammonium  carbonate  in,  589 
iodide  in,  587 

antiphlogistic  treatment  of,  596 
antipyrine  in,  592 
antiseptic  treatment  of,  596 
blisters  in,  586 
calomel  in,  587,  598 
cathartics  in,  598 
chloral  in  insomnia  of,  599 
cold  bath  in,  590 
compresses  in,  592 
complications  of,  598 
convalescence  of,  598 
cotton  jacket  in,  587 
cough  in,  588 
diarrhoea  in,  594 
diet  in,  587 
digitalis  in,  587,  594 
dry  cups  in,  588 
dyspnoea  in,  592 
ethyl  iodide  in,  592 


Pneumonia,  croupous,  heart  failure  in,  593 
ice-bag  in,  591 
insomnia  in,  589 
iodide  of  ethyl  in,  595 
iodine  in,  586 
leeches  in,  588 
mortality  statistics  of,  598 
musk  in,  595 
mustard  in,  592 
nitrites  in,  593 
nitro-glycerin  in,  593 
opium  in,  586,  589 
oxygen  in,  595 
pain  in,  588 
poultices  in,  588 
pyrexia  in,  590 
quinine  in,  592 
stimulants  in,  593 
strychnine  in,  593,  594 
tartar  emetic  in,  596 
turpentine  stupes  in,  592 
venesection  in,  586,  593,  597 
veratrum  viride  in,  588 
wet  pack  in,  591 
Pneumothorax,  682 
alcohol  in,  686 
ammonia  in,  686 
atropine  in,  686 
caffeine  in,  686 
chlorodyne  in,  686 
digitalis  in,  686 
dry  cups  in,  686 
ether  in,  686 
liniments  in,  686 
morphine  in,  686 
mustard  plaster  in,  686 
oxygen  in,  686 
prescriptions  for,  686 
strophanthus  in,  686 
strychnine  in,  686 
surgical  treatment  of,  688 
thoracentesis  in,  689 
varieties  of,  683 

Podophyllin  in  chronic  gastric  catarrh, 
933 

in  malarial  anaemia,  357 
Polypus  of  rectum,  1120 
Potassium  acetate  in  scarlatinal  nephritis, 
213 

arsenite  in  cerebro-spinal  fever,  415 
bicarbonate  in  syphilis,  75 
bitartrate  in  scarlatinal  nephritis,  213 
bromide  in  abnormal  dentition,  868 
in  atelectasis,  577 
in  cardiac  palpitation,  742 
in  catarrhal  stomatitis,  860 
in  cerebro-spinal  fever,  414 
in  dengue,  359 
in  emphysema,  567 
in  insomnia  of  small-pox.  253 
in  mumps,  S71 
in  oedema  of  lung,  583 
in  rotheln,  228 
in  whooping  cough,  554 
chlorate  in  catarrhal  stomatitis,  860,  862 
in  diphtheria,  497 
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Potassium  chlorate  in  dry  laryngitis,  471 
in  dry  pharyngitis,  449 
in  gangrenous  stomatitis,  867 
in  mercurial  stomatitis,  868 
in  scarlet  fever,  190 
in  small-pox,  252,  260 
in  subacute  laryngitis,  461 
in  syphilitic  pharyngitis,  452 
in  ulcerative  stomatitis,  836 
iodide  in  acute  endocarditis,  7’03 
in  angina  pectoris,  921 
in  aortic  aneurism,  769 
in  asthma,  533 
in  atheroma,  764 
in  chronic  bronchitis,  549 
in  chronic  heart  disease,  728 
in  convalescence  of  cerebro-spinal 
fever,  415 
in  coryza,  466 
in  dry  laryngitis,  471 
in  emphysema,  567 
in  erysipelas  of  larynx,  453 
in  goitre,  844 
in  hepatic  cirrhosis,  831 
in  rheumatic  pleurisy,  655 
in  secondary  anaemia,  782 
in  syphilis,  58 
in  syphilitic  laryngitis,  476 
in  syphilitic  pharyngitis,  457 
in  whooping  cough,  555 
permanganate  in  catarrhal  stomatitis, 
861 

in  dry  laryngitis,  471 
in  hydatid  cysts  of  liver,  828 
in  membranous  pharyngitis,  447 
in  mercurial  stomatitis,  868 
in  pleuritis,  637 
in  small-pox,  250 
in  ulcerative  stomatitis,  864 
Poultices  in  acute  bronchitis,  547 
in  acute  endocarditis,  696 
in  bronchitis  of  measles,  222 
in  croupous  pneumonia,  588 
in  dysentery,  990 
in  mumps,  872 
in  pleurisy,  625 
in  scarlatinal  nephritis,  217 
Primary  ansemia,  784 
Proctitis,  1051 
acute,  1052 
chronic,  1052 
sedative  enemata  in,  1053 
silver  nitrate  in,  1053 
simple,  1052 
tannin  in,  1053 
traumatic,  1051 
zinc  sulphate  in,  1053 
Prolapse  of  rectum,  1079 
Prophylaxis  of  bronchitis,  547 
of  cerebro-spinal  fever,  408 
of  diphtheria,  515 
of  dysentery,  985 
of  epidemic  cholera,  976 
of  gangrene  of  lung,  578 
of  goitre,  842 
of  malarial  diseases,  344 


Prophylaxis  of  measles,  219 
of  nasal  diseases,  416 
of  scarlet  fever,  183 
of  small-pox,  231 
of  typhoid  fever,  269 
of  whooping  cough,  554 
Prunes  in  chronic  gastric  catarrh.  933 
Pruritus  ani,  1122 

Allingham’s  prescription  for,  1123 
carbolic  lotion  in,  1123 
chloroform  in,  1123 
hot  water  in,  1123 
liquor  plumbi  subacetatis  in,  1123 
zinc-oxide  ointment  in,  1123 
I Pseudo-croup,  479 
Pseudo-leucocytluemia,  792 
arsenic  in,  792 
cod-liver  oil  in,  792 
iodides  in,  792 
phosphorus  in,  792 
Pulmonary  apoplexy,  708 
embolism,  583 
Pulsus  paradoxus,  723 
Purulent  pleurisy,  659 
Pvlorectomy  in  dilatation  of  stomach,  968 
Pyloroplasty  in  dilatation  of  stomach,  969 
Pyopneumothorax,  682 
Pyothorax,  679 
Pyridine  in  asthma,  531 
Pyrosis  in  cancer  of  stomach,  957 

Q. 

Quinine  in  acute  bronchitis,  547 
in  angiocholitis,  834 
in  asthma,  533 

in  catarrhal  pneumonia,  601,  604 
in  cerebro-spinal  fever,  412,  414 
in  chronic  gastric  catarrh,  921 
in  coryza,  419,  466 
in  croupous  pneumonia,  591 
in  dilatation  of  stomach,  963 
in  dysentery,  989,  992 
in  empyrema,  677 
in  exophthalmic  goitre,  852 
in  gangrene  of  lung,  580 
in  hsemoglobinsemia,  795 
in  hepatic  abscess,  830 
in  hepatic  cirrhosis,  832 
in  hysterical  aphonia,  479 
in  idiosyncratic  coryza,  421 
in  leucocythsemia,  792 
in  malaria,  328 
in  malarial  spleen,  360 
in  measles,  222 
in  mumps,  871 

in  pernicious  malarial  fever,  354 
in  pleuritis,  628 
in  remittent  fever,  352 
in  scarlet  fever,  190,  197 
in  small-pox,  255,  263 
in  syphilis,  81 
in  typhoid  fever,  304 
in  typhus  fever,  326 
in  ulcerative  stomatitis,  864 
Quinquaud’s  plaster  in  syphilis,  49,  89 
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R. 

Rational  expectant  treatment  of  syphilis, 
325 

Raynaud’s  disease,  777 
friction  in,  777 
galvanism  in,  777 
ice-bag  in,  777 
Rectal  hernia,  1085 
Rectum,  abscess  of,  1054 
absence  of,  1046 
benign  tumors  of,  1120 
cancer  of,  1101 

Allingham’s  operation  for,  1111 
colotomy  in,  1101 
Kraske’s  operation  for,  1113 
proctotonry  in,  1103 
Schede’s  operation  in,  1114 
chancre  of,  1091 
iodoform  in,  1093 
nitric  acid  in,  1093 
chancroids  of,  1090 
congenital  malformation  of,  1045 
diseases  of,  1036 
fissure  of,  1092 
nitric  acid  in,  1092 
operation  for,  1092 
stricture  of,  1045 
invagination  of,  1079 
lupus  of,  1093 

membranous  occlusion  of,  1046 
papillomata  of,  1121 
treatment  of,  1122 
polypus  of,  1120 
treatment  of,  1121 
varieties  of,  1120 
prolapse  of,  1079 

belladonna  ointment  in,  1083 
carbolic  injections  in,  1084 
causes  of,  1081 
circular  amputation  in,  1085 
clamp  and  cautery  in,  1084 
cold  applications  in,  1083 
linear  cauterization  of,  1 087 
nitric  acid  in,  1084 
opium  ointment  in,  1083 
palliative  treatment  of,  1083 
taxis  in,  1082 

Van  Buren’s  treatment  of,  1084 
varieties  of,  1079 
stricture  of,  1095 
acquired,  1095 
colotomy  in,  1101 
congenital,  1095 
dilatation  of,  1099 
division  of,  1100 
dysenteric,  1097 
excision  of,  1101 
non-rnalignant,  1095 
spasmodic,  1096 
symptoms  of,  1 098 
traumatic,  1097 
varieties  of,  1095 
venereal,  1097 
surgical  anatomy  of,  1035 
ulcer  of,  1089 


Rectum,  ulcer  of,  balsam  of  Peru  in,  1094 
bismuth  in,  1094 
colotomy  in,  1095 
excision  of,  1094 
nitrate  of  silver  in,  1094 
red  wash  in,  1094 
rest  and  diet  in,  1 094 
catarrhal,  1089 
dysenteric,  1093 
silver  nitrate  in,  1093 
irritable,  1087,  1092 
lupoid,  1089 
non-malignant,  1087 
varieties  of,  1087 
rodent,  1090 
syphilitic,  1091,  1093 
mixed  treatment  in,  1093 
tubercular,  1089 
venereal,  1090 

Recurrent  appendicitis,  1029 
Red  wash  in  rectal  ulcers,  1094 
Remittent  malarial  fever,  352 
aconite  in,  352 
calomel  in,  352 
quinine  in,  352 

Resorcin  in  acute  laryngitis,  467 
in  chronic  laryngitis,  469 
rhinitis,  423 
in  coryza,  464, 466 
in  hyperesthesia  of  pharynx,  455 
in  malaria,  343 
in  whooping  cough,  557 
Respiratory  chair  in  emphysema,  563 
Retro-pharyngeal  abscess,  453 
cocaine  in,  453 
iodine  in,  453 
potassium  iodide  in,  453 
Rhinitis,  chronic  hypertrophic,  423 
Dobell’s  solution  in,  424 
glycerite  of  iodine  in,  425 
of  tannin  in,  425 
iodine  in,  424 
surgical  measures  in,  425 
sclerotic,  431 

albolene  in,  433 
benzoinol  in,  433 
Boulton’s  solution  in,  431 
constitutional  treatment  of,  434 
curetting  in,  432 
electricity  in,  432 
glycerin  in,  433 
ichthyol in,  433 
listerine  in,  431 
menthol  in,  433 
myrrh  in,  433 
sanguinaria,  431 
sassafras  in,  433 
skin-grafting  in,  434 
sulphocarbolate  of  zinc  in,  431 
surgical  treatment  of,  432 
thymol  in,  431 
zinc  chloride  in,  432 
iodide  in,  431 
simple  chronic,  422 
liamamelis  in,  423 
listerine  in,  423 
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Rhinitis,  simple  chronic,  resorcin  in,  423 
sulphocarbolate  of  zinc  in,  423 
zinc  iodide  in,  423 
syphilitic  and  tubercular,  434 
iodoform  in,  435 
nitrate  of  mercury  in,  435 
silver  nitrate  in,  435 
Rhubarb  in  biliousness,  821 
in  chronic  gastric  catarrh,  933 
Rose  cold,  420 
Rotheln,  227 

bromide  of  potassium  in,  228 
complications  of,  227 
phenacetin  in,  228 

S. 

Sal  alembroth  in  syphilis,  120 
Salicylate  of  bismuth  in  typhoid  fever,  313 
in  chronic  gastric  catarrh,  934 
of  mercury  in  syphilis,  126 
Salicylates  in  dengue,  359 
in  endocarditis,  acute,  695 
in  rheumatic  pleurisy,  655 
in  whooping  cough,  556,  557 
Salicylic  acid  in  cholera  infantum,  984 
in  diphtheria,  496 
in  flatulence  of  liver  diseases,  817 
in  small-pox,  250 
in  syphilitic  laryngitis,  475 
in  typhoid  fever,  305 
Saline  enemas  in  secondary  anaemia,  780 
Salines  in  acute  gastric  catarrh,  905 
in  ascites  of  liver  disease,  812 
in  chronic  gastric  catarrh,  917,  919 
in  chronic  hepatic  congestion,  824 
in  dengue,  359 
in  pleurisy,  637 
in  exophthalmic  goitre,  855 
in  hydrothorax,  679 
in  intestinal  paralysis,  1004 
in  typhus  fever,  325 
in  uraemic  pleurisy,  656 
in  vomiting  of  liver  diseases,  818 
in  yellow  fever,  389 
Salivary  glands,  diseases  of,  870 
Salivation,  increased,  870 


Salt  solution  in  scarlatin 
203 

in  scarlatinal  coryza,  ‘ 
Saltpetre  fumes  in  asthma. 
Sandal-wood  in  chronic  bn 
Saponaria  in  syphilis,  73 
Sarcoma  of  thyroid  gland, 
Sarsaparilla  in  syphilis,  72 
Sassafras  in  sclerotic  rhinii 
Savon  Napolitain  in  syphi 
Scammony  in  hvdrothorax 
Scarification  in  acute  laryr 
in  elongation  of  uvula,  / 
in  oedema  of  larynx,  46£ 
Scarlet  fever,  183 

aconite  in,  197,  198 
adenitis  in,  206 

iodide-of-lead  ointm 
alcohol  in,  200 
ammonium  carbonate 
antifebrin  in,  197 
antipyrine  in,  197 
aromatic  spirit  of  ami 
bromides  in,  198 
camphor  in,  199 
carbolic  acid  in,  186,  5 
carbolized  oil  in  itchir 
cellulitis  as  a complies 
cold  water  in,  193 
complications  and  seqi 
corrosive  sublimate  in 
coryza  in,  202 

boric-acid  spray  in, 
digitalis  in,  199 
eclampsia  in,  217 
bromides  in,  217 
chloral  in,  217 
endocarditis  in,  218 
digitalis  in,  218 
strophanthus  in,  21  < 
hydrogen  peroxide  in, 
hygienic  measures  in, 
iron  in,  190,  201 
kairin  in,  197 
micro-organisms  of,  R 
musk  in,  200 
nephritis  in,  207 
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Scarlet  fever,  Otitis  media,  hot  applications 
in,  203 

ice-bag  in,  203 
iodoform  in,  206 
iron  in,  205 

laudanum  and  sweet  oil  in,  203 
leeching  in,  203 
paracentesis  in,  203 
salt  water  in,  203 
zinc  sulphate  in,  206 
pericarditis  in,  218 
phenacetin  in,  198 
pleuritis  in,  219 
potassium  chlorate  in,  190 
prophylactics  in,  183 
chlorine  fumes  as,  186 
sulphur  fumes  as,  185 
quinine  in,  190,  197 
rheumatism  in,  218 

carbolic-acid  liniment  in,  218 
sodium  salicylate  in,  518 
salt  solution  as  a gargle  in,  203 
sodium  salicylate  in,  197 
thallin  in,  197 
ventilation  of  room  in,  187 
veratrum  viride  in,  197 
Schuster’s  friction  treatment  in  syphilis, 
90 

Scoparius  in  ascites  of  liver  disease,  811 
Secondary  anaemia,  779 
Senega  in  acute  bronchitis,  547 
in  chronic  bronchitis,  549 
Serpentaria  in  chronic  bronchitis,  549 
Simple  anaemia,  784 
gastritis,  913 

Sinapisms,  flying,  in  acute  bronchitis,  547 
in  acute  gastric  catarrh,  932 
in  atelectasis,  578 
in  biliousness,  820 
in  cerebro-spinal  fever,  411 
in  cholera  infantum,  983 
in  chronic  gastric  catarrh,  932 
in  erysipelas  of  larynx,  477 
in  spasm  of  larynx,  480 
Silver  nitrate  in  angiocholitis,  834 
in  catarrhal  stomatitis,  860 
in  cholera  morbus,  973 

: x. i • • _ oo/i 


Silver  nitrate  in  syphilitic  j: 
in  syphilitic  tumors  of 
in  tuberculous  laryngit 
in  typhoid  fever,  245 
in  ulcerative  stomatitis 
Small-pox,  231 
aconite  in,  248 
antiseptic  baths  in,  236 
aristol  in,  257 
aromatic  spirit  of  ammoi 
beverages  in,  249 
bismuth  subnitrate  in,  24 
bromides  or  chloral  in  in 
chloroform-water  in,  248 
cold  in,  248 

complications  in  stage  o 
of,  264 

convalescence  of,  266 
aphasia  in,  267 
boils  in,  267 
erysipelas  in,  267 
night-sweats  in,  268 
oedema  of  feet  in,  268 
paralysis  in,  267 
delirium  ferox  in,  253 
diet  in,  249 
disinfection  in,  235 
Dover’s  powder  in,  248 
eruptive  stage  of,  249 
antiseptic  baths  in,  2 
bichloride-of-mercur 
boric-acid  mouth-wa: 
carbolic  acid  in,  250 
carbolized  vaseline  ii 
chloral  in,  252,  253 
cold  applications  in, 
demulcent  drinks  in, 
diet  in,  254 
eucalyptus  oil  in,  25‘ 
glycerole  of  tannin  i 
heat  in,  251 
haemorrhage  in,  254 
ice-bag  in,  253 
Iscar’s  formula  for,  5 
potassium  bromide  i 
chlorate  in,  252 
permanganate  batl 
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Small-pox,  stage  of  retrogression  in,  264 
diet  in,  264 
incubation  in,  241 
treatment  during,  241 
vaccination  during,  243 
lime-water  in,  248 
liquor  ammonias  acetatis  in,  248 
liquor  potassii  citratis  in,  248 
prevention  of  pitting  in,  257 
bismuth  in,  258 
calamine  in,  258 
carbolic  acid  in,  258 
corrosive  sublimate  in,  258 
gutta-percha  in,  258 
iodine  in,  258 
mercury  in,  258 
plaster  of  Vigo  in,  258 
prophylaxis  of,  231 
suppurative  stage  of,  254 

alum  mouth-wash  in,  260 
ammonium  carbonate  in,  263 
antifebrin  in,  255 
antipyrine  in,  255 
aristol  in,  257 
bismuth  subnitrate  in,  257 
boric  acid  in,  256,  257,  260 
carbolic  acid  in,  256 
carbolized  carron  oil  in,  256 
cathartics  in,  263 

chlorine- water  mouth-wash  in,  260 
compensative  nutritive  treatment 
of,  262 

corrosive  sublimate  in,  256 
diet  in,  262 
digitalis  in,  263 
hot  applications  in,  260 
hydrogen  peroxide  in,  261 
ice-bag  in,  260 
iodoform  in,  257 
Labarraque’s  liquid  in,  256 
lactic-acid  spray  in,  260 
lime-water  spray  in,  260 
liquor  ferri  chloridi  mouth-wash 
_ in,  260 

liquor  sodce  chlorinatie  ointment  in, 
256 

mucilaginous  drinks  in,  260 
potassium-chlorate  mouth-wash  in, 
260 

quinine  in,  255 

sodium-salicylate  ointment  in,  257 
steam  inhalation  in,  260 
Stoke’s  cognac  mixture  in,  263 
tracheotomy  in,  261 
Smoker’s  patch,  875 
Soap,  Dietrich’s,  in  syphilis,  90 
Sodium  benzoate  in  chronic  laryngitis,  469 
in  membranous  pharyngitis,  469 
bicarbonate  in  abnormal  dentition,  869 
in  biliousness,  821 
in  catarrhal  stomatitis,  859 
in  cholera  morbus,  975 
in  chronic  gastric  catarrh,  917 
in  coryza,  463 
in  gastric  ulcer,  938 
in  hypertrophied  tonsils,  459 


Sodium  bicarbonate  in  parasitic  stomatitis, 
862 

in  syphilitic  laryngitis,  475 
in  syphilitic  pharyngitis,  452 
borate  in  abnormal  dentition,  869 
in  acute  glossitis,  873 
in  syphilitic  laryngitis,  475 
in  syphilitic  pharyngitis,  452 
bromide  in  coryza,  419 
in  idiosyncratic  coryza,  421 
in  whooping  cough,  555 
carbonate  in  asthma,  533 
chloride  in  asthma,  533 

in  chronic  gastric  catarrh,  917 
iodide  in  asthma,  533 
phosphate  in  biliousness,  821 
in  cholera  morbus,  975 
in  chronic  catarrhal  jaundice,  834 
in  gall-stones,  836 
salicylate  in  angiocholitis,  833 
in  biliousness,  821 
in  catarrhal  stomatitis,  861 
in  chronic  intestinal  obstruction,  1006 
in  chronic  laryngitis,  469 
in  scarlet  fever,  197 
in  scarlatinal  rheumatism,  218 
in  small-pox,  250,  257 
sulphocarbolate  of,  in  small-pox,  249 
Sparteine  in  atheroma,  766 
in  chronic  heart  disease,  726 
in  emphysema,  569 
Spasm  of  the  glottis,  479 
Spasmodic  croup,  479 
Specific  peritonitis,  1019,  1020 
Spellman’s  soap  in  syphilis,  90 
Spleen,  acute  congestion  of,  838 
amyloid  disease  of,  839 
carcinoma  of,  840 
haemorrhagic  infarcts  of,  839 
hydatids  of,  840 
hypertrophy  of,  838 
passive  congestion  of,  838 
ergot  in,  839 
iodine  in,  838 
mercury  in,  839 

Splenic  enlargement  of  malaria,  357 
Stadium  exsiccationis  in  small-pox,  264 
Steam  bath  in  oedema  of  lung,  582 

inhalations  in  catarrhal  pneumonia,  603 
in  small-pox,  260 
spray  in  chronic  bronchitis,  548 
Stenosis,  aortic,  709 
mitral,  708 

Stillbirth,  anaemic  form  of,  573 
treatment  of,  573 
cyanotic  form  of,  572 
Stillingia  in  syphilis,  73 
Stomach,  cancer  of,  953 
champagne  in,  956 
constipation  in,  958 
diarrhoea  in,  958 
diet  in,  954,  955 
fermentation  in,  954 
gastric  catarrh  in,  957 
condurango  in,  957 
gastrostomy  in,  956 
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Stomach,  cancer  of,  hsematamesis  in,  957 
hydrochloric  acid  in,  957 
lavage  in,  957 
opium  in,  956 
pyrosis  in,  957 
alkalies  in,  958 
bismuth  in,  958 
charcoal  in,  958 
magnesia  in,  958 
naphthol  in,  958 
salol  in,  958 

resection  of  pylorus  in,  958 
vomiting  in,  956 
dilatation  of,  960 

antifermentatives  in,  967 
compression  in,  965 
colocynth  in,  968 
constipation  in,  968 
salines  in,  968 
scammony  in,  968 
diet  in,  961 
electricity  in,  963 
gastro-enterostomy  in,  969 
hydrochloric  acid  in,  962 
lavage  in,  965 
Loreta’s  operation  in,  968 
massage  in,  965 
pancreatin  in,  963 
pepsin  in,  962 
pylorectomy  in,  968 
pyloroplasty  in,  969 
strychnine  in,  963 
diseases  of,  883 

Boas’s  test  for  hydrochloric  acid  in, 
897 

calcium-carbonate  test  for  hydrochloric 
acid  in,  898 

carbolated-ferric-chloride  test  for  lactic 
acid  in,  898 

Einhorn’s  stomach-bucket  for  remov- 
ing gastric  secretions  in,  887 
examination  for  free  acids  and  acid 
salts  in,  896 

of  gastric  secretions  in,  893 
Gunzburg’s  test  for  hydrochloric  acid 
in,  896 

Klemperer’s  test  for  gastric  motor 
activity  in,  902 
lavage  in,  883 

Leube’s  test  for  motor  activity  of 
stomach  in,  901 

Penzolt  and  Faber’s  test  for  absorbent 
power  of  stomach  in,  903 
Salol  test  for  gastric  motor  activitv  in, 
901 

tests  for  pepsin  and  rennet-ferment  in, 
899 

simple  ulcer  of,  935 
alkalies  in,  937 
bismuth  in,  946 
blisters  in,  947 
Carlsbad  salts  in,  946 
chloro-ansemia  in,  952 
arsenic  in,  953  • 
defibrinated  blood  in,  952 
luemoglobin  in,  952 
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Stomach,  simple  ulcer  of,  chloro-anaemia 
iron  in,  953 
diet  in,  939 
gastralgia  in,  947 
belladonna  in,  948 
cannabis  indica  in,  948 
charcoal  in,  948 
cocaine  in,  948 
Hofhnann’s  anodyne  in,  948 
hydrocyanic  acid  in,  948 
morphine  in,  948 
hcematemesis  in,  948 
ergot  in,  949 
ice  in,  949 
morphine  in,  949 
position  in,  949 
styptics  in,  949 
syncope  in,  950 
transfusion  in,  950 
lavage  in,  946 
magnesia  in,  939,  946 
opium  in,  947 
perforation  in,  951 

surgical  interference  in,  952 
rectal  alimentation  in,  943 
silver  nitrate  in,  938,  945 
sodium  bicarbonate  in,  938 
vomiting  in,  948 
zinc  oxide  in,  946 
Stomatitis,  aphthous,  861 
cupric  sulphate  in,  862 
iodoform  in,  862 
potassium  chlorate  in,  862 
permanganate  in,  861 
silver  nitrate  in,  861 
sodium  salicylate  in,  861 
catarrhal  859 
aconite  in,  860 
alum  in,  860 
boric  acid  in,  859 
diet  in,  860 

potassium  bromide  in,  860 
citrate  in,  860 
chlorate  in,  859 
silver  nitrate  in,  860 
sodium  bicarbonate  in,  859 
tannin  in,  860 

croupous  and  diphtheritic,  868 
gangrenous,  865 
actual  cautery  in,  865 
aristol  in,  865 
balsam  of  Peru  in.  867 
bismuth  in,  866 
boric  acid  in,  867 
carbolic  acid  in,  865,  867 
charcoal  in,  865 
cupric  sulphate  in,  866 
diet  in,  869 

hydrochloric  acid  in,  865 
hydrogen  peroxide  in,  867 
iodoform  in,  865 
iodol  in,  865 

Labarraque’s  solution  in,  867 
mercuric  chloride  in,  865 
muriated  tincture  of  iron  in,  866 
nitric  acid  in,  865 
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Stomatitis,  gangrenous,  potassium  chlorate  : 
in,  867 

silver  nitrate  in,  866 
zinc  chloride  in,  865 
sulphate  in,  867 
mercurial,  867 

hydrogen  peroxide  in,  868 
iron  in,  S68 

Labarraque’s  solution  in,  868 
potassium  chlorate  in,  867 
permanganate  in,  868 
silver  nitrate  in,  868 
ulcerative,  863 
alum  in,  864 
cod-liver  oil  in,  864 
glycerite  of  tannin  in,  864 
iodine  in,  864 
iron  in,  864 
listerine  in,  864 
peroxide  of  hydrogen  in,  864 
potassium  permanganate  in,  864 
chlorate  in,  864 
quinine  in,  864 
silver  nitrate  in,  864 
Stramonium  in  asthma,  529 
in  emphysema,  565 
Stricture  of  rectum,  1095 
Strophanthus  in  ascites  of  liver  disease, 
811 

in  atheroma,  766 
in  chronic  heart  disease,  725 
in  emphysema,  569 
in  endocarditis  of  scarlet  fever,  218 
in  exophthalmic  goitre,  853 
in  liydrothorax,  679 
in  measles,  222 
in  pneumothorax,  686 
Strychnine  in  ascites  of  liver  disease,  813 
in  asthma,  532,  534 
in  atelectasis,  578 
in  atheroma,  765 
in  catarrhal  pneumonia,  603,  606 
in  chronic  heart  disease,  725 
in  chronic  intestinal  obstruction,  1006 
in  croujDous  pneumonia,  593,  594 
in  dengue,  360 
in  dilatation  of  stomach,  963 
in  emphysema,  561,  569,  570 
in  empyaema,  678 
in  epidemic  cholera,  978 
in  gangrene  of  lung,  580 
in  gastric  catarrh,  922 
in  hydrothorax,  677 
in  hysterical  aphonia,  479 
in  intestinal  paralysis,  1005 
in  malarial  hsematuria,  356 
in  motor  paralysis  of  pharynx,  455 
in  oedema  of  lung,  582,  583 
in  paralysis  of  uvula,  444 
in  pernicious  malarial  fever,  354 
in  pneumothorax,  686 
in  post-diphtheritic  paralysis,  514 
in  typhoid  fever,  314 
in  typhus  fever,  327 

Subcutaneous  ligature  of  varicose  veins, 
766 


Sublimate  ether  spray  in  small-pox,  250 
Succinate  of  mercury  in  syphilis,  134 
Succus  altera  ns  in  syphilis,  74 
Sugar  of  milk  in  hydrothorax,  679 
Sulphate  of  zinc  in  chronic  proctitis,  1053 
Sulphocarbolate  of  sodium  in  small-pox, 
249 

of  zinc  in  chronic  rhinitis,  423 
in  sclerotic  rhinitis,  431 
Sulphur  baths  in  syphilis,  83 
fumes  in  asthma,  532 
in  scarlet  fever,  185 
in  diphtheria,  497 
in  small-pox,  250,  258 
Sulphuric  acid  in  biliousness,  821 
in  dysentery,  990 
in  exophthalmic  goitre,  855 
in  hsemothorax,  681 

Sulphuretted  hydrogen  in  whooping  cough, 
557 

Surgical  treatment  of  abscess  of  lung,  581 
of  gangrene  of  lung,  581 
of  goitre,  848 
of  septic  peritonitis,  1 024 
Syncope  in  gastric  ulcer,  950 
Syphilis,  17 

abortive  treatment  of,  18 
excision  of  chancre  in,  18 
acquired,  17 

bichloride  of  mercury  in.  53 
calomel  in,  53 

by  hypodermic  injections  in,  97 
coca  in,  74 

continuous  or  tonjc  treatment  of,  42 
Dietrich’s  soap  in,  90 
Donovan’s  solution  in,  73 
dose  of  mercury  in,  54 
emplastrum  de  Vigo  in,  49,  89 
expectant  treatment  of,  39 
Fournier’s  treatment  of,  46 
fumigation  treatment  of,  91 
general  methodical  treatment  of,  49 
hereditary,  17 

hypodermic  injections  in,  96 

of  alaninate  of  mercury,  134 
of  benzoate  of  mercury,  130 
of  bichloride  of  mercury  and  potas- 
sium, 126 

of  black  oxide  of  mercury  112 
of  blood-serum  mercury,  123 
of  carbolate  of  mercury,  127 
of  chloro-albuminous  mercury,  121 
of  cinnabar,  113 
of  corrosive  sublimate,  114 
of  cyanide  of  mercury,  123 
of  formamide  of  mercury,  131 
of  glycocoll  of  mercury,  133 
of  hydrochloric  gluten-peptone  sub- 
limate, 122 
of  iodoform,  135 
of  iodo-tannate  of  mercury,  125 
of  metallic  mercury,  105 
of  oleum  cinereum,  107 
of  peptone  mercurique  ammonique, 
122 

of  sal  alembroth,  120 
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Syphilis,  hypodermic  injections  in,  of  suc- 
cinate of  mercury,  134 
of  thymolate  of  mercury,  129 
of  urea-mercury,  1 35 
of  yellow  oxide  of  mercury,  110 
hypodermic  medication  as  a means  of 
aborting,  30  „ , 

insoluble  salts  of  mercury  for  hypoder- 
mic injections,  97 
interrupted  treatment  of,  45 
inunction  treatment  of,  75 
iodide  idiosyncrasy  in,  69 
of  potassium  in,  60 
iodism  in,  70 
iodoform  in,  96 
iodol  in,  72 
iron  in,  81 

local  mercurial  fumigation  in,  94 
mercury  in,  37 
plaster  in,  89 
mixed  treatment  of,  60 
mode  of  giving  inunctions  in,  82 
modes  of  life  in,  51,  57 
oleate  of  mercury  in,  79 
opium  in,  55,  63 
opportunistic  treatment  of,  39 
potassium  bichromate  in,  74 
primary  stage  of,  17 
protiod'ide  of  mercury  in,  42 
quinine  in,  81 

Quinquad’s  plaster  in,  49,  89 
salivation  in,  65 
saponaria  in,  73 
sarsaparilla  in,  73 
Schuster’s  friction  treatment  of,  90 
secondary  period  of,  18 
Spellman’s  soap  in,  90 
stillingia  in,  73 
subcutaneous  remedies  in,  96 
succus  alterans  in,  74 
sulphur  baths  in,  83 
systematic  treatment  of,  32 
time  to  begin,  32 
tertiary  period  of,  18 
treatment  of,  by  mouth,  62 
unguentum  hydrargyri  in  the  inunction 
treatment  of,  78 
Unna’s  plaster  in,  49,  89 
yellow  dock  in,  73 
Zitman’s  decoction  in,  73 
Syphilitic  growths  of  uvula,  442 
hepatitis,  832 
laryngitis,  474 
pharyngitis,  451 
pleurisy,  657 
stricture  of  rectum,  1091 
Syphilophobia,  53 
Systematic  treatment  of  syphilis,  32 

T. 

Tachycardia,  paroxysmal,  743 
Tamarinds  in  chronic  gastric  catarrh,  933 
Tannin  in  catarrhal  stomatitis,  860 
in  chronic  proctitis,  1053 
in  dysentery,  992 


Tannin  in  elongation  of  uvula,  440 
in  epidemic  cholera,  978 
in  epistaxis  of  typhoid  fever,  314 
in  gangrene  of  lung,  579 
in  hypertrophic  rhinitis,  425 
in  hypertrophic  tonsillitis,  459 
in  tubercular  laryngitis,  472 
Tar  inhalations  in  whooping  cough,  557 
in  diphtheria,  501 
Taraxacum  in  angiocholitis,  833 
in  hepatic  congestion,  824 
in  intermittent  fever,  351 
Tarbardillo,  318 

Tarsorrhaphy  in  exophthalmic  goitre,  856 
Tartar  emetic  in  insomnia  of  small-pox, 
253 

in  croupous  pneumonia,  596 
in  pleuritis,  629 
Taxis  in  prolapsus  recti,  1082 
in  acute  bronchitis,  546 
Terebene  in  emphysema,  568 
in  interlobar  pleurisy,  658 
Thallin  in  scarlet  fever,  197 
Thoracentesis  in  empyaema,  664 

albuminous  expectoration  following,  649 
complication  and  dangers  of,  649 
condition  following,  650 
conditions  demanding,  640 
conditions  permitting  delay,  640 
death  during,  650 
mode  of  performing,  642 
in  pleurisy,  639 
in  pneumothorax,  689 
Thrombosis,  arterial,  766 
in  typhoid  fever,  315,  373 
of  portal  vein,  833 
Thymol  in  cholera  morbus,  974 
in  chronic  bronchitis,  548 
in  chronic  gastric  catarrh,  934 
in  interlobar  pleurisy,  658 
in  sclerotic  rhinitis,  431 
in  small-pox,  252 
in  typhoid  fever,  307 
in  whooping  cough,  557 
Thymolate  of  mercury  in  syphilis,  129 
Thymus  gland,  acute  inflammation  of,  842 
carcinoma  of,  842 
diseases  of,  841 
liyperaemia  of,  842 
sarcoma  of,  842 
syphilis  of,  842 
tuberculosis  of,  842 
Tobacco  heart,  921 
Tongue,  affections  of,  872 
burns  and  scalds  of,  873 
borax  in,  872 
ice  in,  872 
opium  in,  872 
sodium  borate  in,  872 
carcinoma  of,  881 
aristol  in,  881 
creasote  in,  881 
hamamelis  in,  882 
hydrogen  peroxide,  881 
iodoform  and  morphine  in,  881 
Monsel’s  solution  in,  882 
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Tongue,  carcinoma  of,  tannic  acid  in,  882 
fissures  of,  877 
boric  acid  in,  877 
chloral  in,  877 
chromic  acid  in,  877 
copper  sulphate  in,  877 
silver  nitrate  in,  877 
syphilis  of,  877 

’ acid  nitrate  of  mercury  in,  878 
black  wash  in,  878 
boric  acid  in,  878,  879 
chromic  acid  in,  878 
iodide  of  potassium  in,  879 
mercuric  chloride  in,  879 
mercury  in,  878 
nitric  acid  in,  87S 
potassium  chlorate  in,  878,  879 
rhatany  in,  878 
silver  nitrate  in,  878 
stings  and  bites  of,  872 
ammonia  in,  872 
salicylic  acid  in,  872 
sodium  bicarbonate  in,  872 
tuberculosis  of,  879 
alkaline  lotions  in,  880 
chalk  in,  881 
excision  of  ulcers  in,  880 
iodoform  in,  880 
lactic  acid  in,  881 
papayotin  in  880 
ulcers  of,  877 
chromic  acid  in,  877 
silver  nitrate  in,  877 
Tonsillitis,  457 
aconite  in,  45S 
cocaine  in,  457 
flaxseed  poultice  in,  458 
guaiac  in,  457 
hot  water  in,  458 
morphine  in,  458 
Tonsils,  diseases  of,  457 
hypertrophied,  458 
alum  in,  459 
ergotin  in,  459 
galvanic  cautery  in,  459 
London  paste  in,  459 
silver  nitrate  in,  458 
sodium  bicarbonate  in,  459 
tannin  in,  459 
tonsillectomy  in,  459 
Toxic  gastritis,  910 
Tracheotomy  in  acute  laryngitis,  468 
in  diphtheria,  507 
in  laryngeal  tumors,  482 
in  mdema  of  larynx,  468 
in  small-pox,  261 
in  tubercular  laryngitis,  473 
Traumatic  peritonitis,  1016 
Tropical  abscess  of  the  liver,  829 
Tubercular  growths  of  uvula,  442 
laryngitis,  471 
pericarditis,  704 
peritonitis,  1017 
pharyngitis,  450 
pleurisy,  653 

Tuberculosis  of  thyroid  gland,  842 


Tumors  of  larynx,  480 
of  lungs,  584 
of  pharynx,  454 
of  uvula,  442 

Turpentine  in  catarrhal  pneumonia,  603, 
604 

in  cerebro-spinal  fever,  411,  414 
in  chronic  bronchorrhoea,  548 
in  diphtheria,  501 
in  gangrene  of  lung,  579 
in  hsemothorax,  681 
in  typhoid  fever,  310 
in  whooping  cough,  556,  557 
stupes,  in  cholera  morbus,  972 
in  croupous  pneumonia,  592 
Typhlitis,  1025 
Typhoid  fever,  269 

acclimatization  as  a cause  of,  280 

acetanilid  in,  305 

alcohol  in,  312 

antipyretic  treatment  of,  294 

antipyrine  in,  305 

bacillus  of,  269 

Brand’s  method  of  treatment  in,  298 
calomel  in,  309 
cardiac  weakness  in,  314 
convalescent  stage  of,  315 
diet  during,  315 
stimulants  in,  316 
corrosive  sublimate  in,  282 
curative  treatment  of,  284 
diarrhoea  in,  313 
acetate  of  lead  in,  313 
gallic  acid  in,  313 
opium  in,  313 

salicylate  of  bismuth  in,  313 
silver  nitrate  in,  313 
sulphate  of  copper  in,  313 
dietetic  treatment  in,  286 
digitalis  in,  306 

disinfection  of  food  and  discharges  in, 
282 

epistaxis  in,  314 
alum  in,  314 
ice  compresses  in,  314 
lemon-juice  injections  in,  314 
tannin  injections  in,  314 
gelatin  in,  291 

hydrochloric  acid  in,  283,  310 
hypostatic  congestion  in,  314 
hygienic  treatment  of,  284 
individual  prophylaxis  in,  282 
infection,  conveyance  of,  by  air,  272 
by  milk,  275 
by  soiled  linen,  279 
intestinal  antisepsis  in,  306 
luemorrhage  in,  313 
ergot  in,  313 

lime  as  a disinfectant  in,  283 
medical  treatment  of,  293 
mental  disturbances  in,  315 
meteorism  in,  313 
charcoal  in,  313 
cold  applications  in,  313 
milk  diet  in,  287 
naphthol  in,  308 
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Typhoid  fever,  parotitis  in,  31 5 
perforation  in,  313 
opium  in,  313 
pleurisy  in,  314 
pneumonia  in,  314 
prophylaxis,  269 
quinine  in,  304 

relation  of  depth  of  water  in  wells  to, 
279 

salicylic  acid  in,  305 
salol  in,  310 
silver  nitrate  in,  311 
strychnine  in,  314 
thrombosis  in,  314,  315 
thymol  in,  307 
turpentine  in,  310 
water  in,  289 

Typho-malarial  fever,  353 
Typhus  fever,  318 

acidulated  drinks  in,  327 
alcohol  in,  326 
antipyrine  in,  327 
baths  in,  326 
bromides  in,  326 
cold-water  enemata  in,  327 
diet  in,  327 
frictions  in,  327 
in  children,  322 
ipecac  in,  325 
musk  in,  326 
mix  vomica  in,  326 
predisposing  causes  of,  320 
quinine  in,  326 

rational  expectant  treatment  of,  325 

salines  in,  325 

strychnine  in,  327 

valerian  in,  326 

wine  of  cinchona  in,  327 

U. 

Ulcerative  endocarditis,  699 
stomatitis,  863 
Ulcer  of  stomach,  935 
Unna’s  paste  in  syphilis,  49,  89 
Uraemic  pleurisy,  656 
Urea-mercury  in  syphilis,  135 
Uvula,  diseases  of,  439 
elongation  of,  440 
copper  sulphate  in,  440 
scarification  in,  440 
tannin  in,  440 
neuroses  of,  443 
reflex,  444 
paralysis  of,  443 
arsenic  in,  443 
faradism  in,  443 
strychnine  in,  444 
syphilitic  growths  of,  442 
chromic  acid  in,  442 
silver  nitrate  in,  442 
tuberculous  growths  of,  442 
excision  of,  442 
lactic  acid  in,  442 
tumors  of,  442 
papillomatous,  442 


V. 

Vaccination,  243 

Valerian  in  hysterical  aphonia,  479 
in  whooping  cough,  555 
in  typhus  fever,  326 
Valvular  disease  of  heart,  706 
Van  Buren’s  treatment  of  prolapsus  recti, 
1084 

Vapor  bath  in  scarlatinal  nephritis,  213 
V apo-cresoline  in  diphtheria,  501 
Varicella,  228 

boric-acid  eye-wash  in,  228 
carbolic  lotion  in,  228 
cocaine  in,  228 
Varicose  veins,  775 
massage  in,  776 
pressure  in,  776 
rest  in,  776 

subcutaneous  ligation  of,  766 
Variola  dysenterica,  266 
Veins,  diseases  of,  774 
Venesection  in  aortic  aneurism,  769 
in  congestion  of  liver,  823 
in  croupous  pneumonia,  586,  293,  298 
in  emphysema,  564 
in  hyperamia  of  lung,  583 
in  pleuritis,  611 
in  simple  anaemia,  788 
Veratrum  viride  in  cerebro-spinal  fever, 
414 

in  croupous  pneumonia,  588,  596 
in  erysipelas  of  larynx,  452 
in  exophthalmic  goitre,  613 
in  pleuritis,  629 
in  scarlet  fever,  197 
Vin  Mariani  in  coryza,  464 
Virus,  selection  of,  for  inoculation  in  small- 
pox, 245 
Volvulus,  1001 
forced  enemata  in,  1002 
surgical  treatment  of,  1002 
Von  Geith’s  oil  jacket  in  pleurisy,  626 
V omiting  in  cancer  of  stomach,  956 
in  gastric  ulcer,  948 
in  liver  disease,  818 

W. 

Warburg’s  tincture  in  haemoglobina'mia, 
79o 

in  malaria,  334 

Warm  applications  in  itching  of  small- 
pox, 252 

bath  in  abnormal  dentition,  868 
in  acute  bronchitis,  546 
in  congestion  of  liver,  824 
in  measles,  223 
in  scarlatinal  nephritis,  212 
drinks  in  bronchitis,  546 
Water  in  gall-stones,  836 
in  hepatic  cirrhosis,  832 
in  liver  disease,  807 
in  typhus  fever,  289 
in  vomiting  of  liver  disease,  819 
in  yellow  fever,  382 
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Water-hammer  pulse,  710 
Wet  pack  in  croupous  pneumonia,  591 
in  yellow  fever,  384 
Whiskey  in  acute  bronchitis,  547 
in  catarrhal  pneumonia,  604 
in  chronic  intestinal  obstruction,  1006 
in  intestinal  paralysis,  1005 
in  oedema  of  lung,  583 
AVliooping  cough,  550 
antimony  in,  555 
antipyrine  in,  556 
apomorphine  in,  555 
asafoetida  in,  555 
atropine  in,  555 
belladonna  in,  555 
benzole  inhalations  in,  557 
bromoform  in,  556 
camphor  in,  555 
carbolic  acid  in,  556,  557 
chloral  in,  555,  557 
chloride  of  gold  in,  556 
chloroform  in,  555 
cocaine  in,  556,  557 
creasote  in,  556 
cyanide  of  mercury  in,  556 
electricity  in,  557 
ether  in,  555 
ethyl  bromide  in,  555 
iodide  in,  555 

general  consideration  of,  550 
hydrogen  peroxide  in,  556 
hyoscine  nydrobromate  in,  556 
illuminating  gas  in,  557 
ipecac  in,  555 
mercuric  chloride  in,  557 
musk  in,  555 
morphine  in,  555 
opium  in,  554 
oubai'n  in,  557 
pilocarpine  in,  556 
potassium  bromide  in,  555 
iodide  in,  555 
prophylaxis  in,  554 
resorcin  in,  557 
salicylates  in,  556,  557 
sodium  bromide  in,  555 
sulphuretted  hydrogen  in,  557 
tar  inhalations  in,  557 
thyme  in,  557 
turpentine  in,  556,  557 
valerian  in,  555 

X. 

Xylol  in  small-pox,  250 

Y. 

Yellow  dock  in  syphilis,  73 
fever,  361 


Yellow  fever,  alcoholic  beverages  in,  394 
lotions  in,  384 
antipyrine  in,  392 
black  vomit  in,  prevention  of,  396 
blisters  in,  396 
calomel  in,  388 
castor  oil  in,  389 
champagne  in,  395 
diet  in,  385,  398 
disinfection  in,  382 
Simmons’  neutral  mixture  in,  391 
ergot  in,  397 
forms  and  stages  of,  363 
hygienic  management  of,  380 
ice  in,  384 
ipecac  in,  388 

leading  indications  for  treatment  in, 
399 

malignant  form  of,  399 
mild  form  of,  398 
milk  diet  in,  386 
mustard  foot-bath  in,  387 
Ogier’s  aconite  mixture  in,  399 
purgative  mixture  in,  389 
opium  in,  392 
purgatives  in,  388 
salines  in,  389 
sponging  in,  384 
treatment  of,  365 
Albertini's,  379 
American,  380 
Buenos’,  376 
Burgess’,  365 
Castellano’s,  375 
Clairac’s,  374 
Finlay  and  Delgado’s,  372 
Gamayo’s,  370 
Havana,  365 
Joner’s,  378 

LaGuarda  and  Martinez’s,  368 
Porto’s,  377 
Zavas’,  379 
typical  form  of,  386 
water  in,  382 
wet  pack  in,  384 

oxide  of  mercury  in  syphilis,  110 

Z. 

Zinc  chloride  in  chronic  laryngitis,  470 
in  gangrenous  stomatitis,  865 
in  sclerotic  rhinitis,  432 
iodide  in  chronic  rhinitis,  423 
in  sclerotic  rhinitis,  431 
oxide  in  cerebro-spinal  fever,  413 
in  chronic  gastric  catarrh,  920,  932 
in  gastric  ulcer,  946 
in  pruritus  ani,  1123 
Zittman’s  decoction  in  syphilis,  73 
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SYNOPSIS  OF  THERAPEUTICS 

ARRANGED  FOR  THE  USE  OF  PRESCRIBERS  : 

WITH  POSOLOGICAL  TABLE  AND  AN  ARRANGEMENT  OF  THE  POISONS. 

By  R.  S.  AITCEIISON,  M.B.,  Edin. 

(1886.) 

EXTRACT  FROM  THE  PREFACE. 

The  object  of  this  short  work  has  been  to  collect  and  to  group  in  synoptical 
form,  the  agents  comprising  the  Materia  Medica.  Instead  of  a natural  history 
or  alphabetical  arrangement,  a therapeutic  classification  has  been  adopted.  This 
consists  m grouping  the  drugs,  according  to  their  physiological  action  and  their 
uses  m practice— a plan  which  has  the  obvious  advantage  of  enabling  the  pre- 
scriher  readily  to  see  the  various  remedies  available  for  any  morbid  condition 
and  to  make  his  selection  accordingly.  ’ 
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medicines  which  act  upon  the — 

Heart,  etc.  Vascular  stimulants,  Vascular  sedatives,  Vascular  tonics. 
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Uterus, — Emmenagogues  and  Ecbolics. 

Pupils, — Mydriatics,  Myositics. 
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^L^  Epispastics,  Pustulants,  Caustics  and  Escharotics 
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EXTRACT  FROM  PREFACE. 

With  the  close  of  the  chapter  just  referred  to  (Vertebral  Artery,  Ligature 
of  the,  Heath’s  “Dictionary  of  Practical  Surgery,”  vol.  II.,  page  786),  my 
interest  in  epilepsy  did  not  cease.  Indeed,  at  the  time  the  article  referred  to 
was  written,  most  of  the  investigations  and  operations  now  about  to  be 
described  were  complete,  and  time  alone  was  wanting  to  realise  their  value. 
Sufficient  time  has  now  elapsed  to  test  results,  and  these  results  are  so 
encouraging  and  so  interesting  that  I do  not  think  I should  withhold  them  any 
longer  from  the  profession. 

A description  of  the  effects  of  removal  of  the  cervical  ganglia  of  the 
sympathetic  for  epilepsy  forms  the  chief  feature  of  this  hook,  and  is  the  cause 
of  the  book  being  written.  Other  methods  of  treatment  are,  however,  touched 
upon,  but  only  as  far  as  the  light  of  my  own  experience  enables  me  to  speak. 
The  tenth  chapter  I consider  of  great  importance,  and  I trust  it  may  be  useful 
in  bringing  about  in  Britain  a more  organised,  rational,  and  successful  method 
of  dealing  with  epileptics. 

SUMMARY  OF  CONTENTS. 

Chapter  I. — Introduction. 

Chapter  II. — Theories  that  influenced  the  Author  in  his  investigation  of  Epilepsy,  and  that 
guided  his  attention  to  the  sympathetic  system. 

Chapter  III. — How  it  was  ascertained  that  removal  of  the  superior  cervical  ganglion  was 
capable  of  being  done  with  safety  upon  man,  and  the  description  of  the 
operation. 

Chapter  IY. — Reports  of  Cases  in  which  the  superior  cervical  ganglia  of  the  sympathetic 
were  removed,  with  summary  of  results  up  to  the  present  time,  i.e.,  four  to 
six  years  after  operation. 

Chapter  V. — Physiological  effects  produced  by  the  removal  of  the  superior  cervical  ganglia 
of  the  sympathetic  in  the  lower  animals  and  in  man. 

Chapter  VI. — The  Influence  of  Reproduction  on  Epilepsy. 

Chapter  VII. — Trephining  for  Epilepsy. 

Chapter  VIII. — Medicinal  and  Dietetic  Treatment  of  Epilepsy. 

Chapter  IX. — Percussion  and  Galvanization  of  the  Spine,  and  sundry  minor  operations  for 
Epilepsy. 

Chapter  X. — General  Treatment  of  Epilepsy,  with  an  account  of  a visit  to  Bielefeld,  and  the 
establishment  of  Manor  House.  Maghull. 

Chapter  XI. — Morbid  Anatomy  of  Epilepsy  Cases  observed  by  Author,  and  concluding 
remarks  upon. 
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EXTRACT  FROM  THE  PROSPECTUS. 

“Dentistry,  although  as  old  as  history  itself,  yet  owes  its  practical  and 
scientific  advancement  mainly  to  the  labours  and  researches  of  the  last  two 
generations.  Within  this  brief  period  its  progress  has  been  so  rapid  that  to 
understand  and  expound  the  whole  extent  of  the  subject  is  far  beyond  the 
powers  of  any  single  mind  and  pen.  To  the  further  dissemination  of  dental 
learning,  the  gathering  of  this  widely  scattered  mass  of  knowledge  into  a com- 
pact and  orderly  body  is  essential,  and  a work  which  will  accomplish  this  end 
promises  to  mark  an  era  in  the  science  by  reflecting  its  present  position  and  in- 
dicating the  direction  in  which  future  research  is  likely  to  prove  most  successful. 

“ Such  a work — The  American  System  op  Dentistry — has  for  some  years 
been  in  preparation,  under  the  co-operation  of  a large  corps  of  writers,  and  its 
publication  places  the  profession  throughout  the  world  under  renewed  obligations 
to  the  Authors. 

“The  distinguished  editor  has  chosen  those  men  who,  by  long  experience 
in  practice,  teaching,  or  original  research,  have  proved  themselves  abundantly 
competent  to  treat  their  several  subjects,  and  a consideration  of  the  plan  as  a 
whole  will  show  that  the  scope  and  arrangement  of  the  work  are  such  as  to 
present  a complete  and  systematic  exposition  of  the  entire  Science  and  Art  of 
Dentistry.  So  vast  has  been  the  amount  of  indispensable  material  obtained, 
that  it  has  been  impracticable  to  present  it  in  less  than  three  extra  sized  octavo 
volumes  of  about  1000  pages  each.  The  series  of  Illustrations,  numbering 
about  1700  Wood  Engravings,  have  been  executed  under  the  supervision  of  the 
Authois  themselves,  and  may  be  relied  on  for  entire  accuracy.  In  every  par- 
ticular of  Type,  Paper,  Printing,  and  Binding,  the  Publisher  has  studied  to  make 
the  work  a pleasure  to  the  reader,  and  a lasting  ornament  to  his  library. 

“In  short,  ‘The  American  System’  forms  a complete  Encyclopedia  of  the 
whole  Science  and  Art  of  Dentistry.” 
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EXTRACT  FROM  THE  PROSPECTUS. 

The  Publisher  has  much  pleasure  in  announcing  to  the  Profession  that 
this  enterprise,  which  has  been  long  and  carefully  elaborated,  is  now  completed. 

The  subjects  treated  are  those  which  American  Medicine  has  made 
peculiarly  its  own,  and  in  which  it  has  won  its  greatest  triumphs. 

That  the  time  has  arrived  for  the  presentation  of  these  subjects  is  shown 
by  the  readiness  with  which  the  foremost  men  of  the  country  engaged  to 
contribute  to  this  work,  so  planned  as  to  call  forth  their  best  efforts.  It  was 
thus  possible  to  frame  a scheme  embracing  all  departments  of  Gynecology  and 
Obstetrics,  and  to  assign  each  topic  to  the  authority  recognised  by  universal 
consent  as  most  competent  to  treat  it.  In  developing  the  various  subjects  it 
has  been  the  aim  of  the  Authors  and  Editors  to  make  the  articles  complete 
monographs,  to  which  the  practitioner  may  at  all  times  turn  with  full  certainty 
of  finding  what  he  needs  in  its  most  recent  aspect,  whether  he  seeks  information 
on  the  general  principles  or  minute  guidance  in  the  practical  treatment  of 
special  disease. 

No  expense  has  been  spared  in  presenting  the  system  in  a dress  worthy  of 
a work  of  so  great  importance.  The  arts  of  the  Engraver  and  Chromo- 
lithographer  have  been  generously  employed  wherever  illustrations  would  really 
serve  to  illustrate  the  text,  but  no  space  is  occupied  by  superfluous  pictures. 
Each  volume  is  copiously  indexed  and  the  final  volume  of  each  section  contains 
a general  index  to  the  entire  subject. 

The  success  which  has  attended  the  original  issue  has  induced  tin 
Publisher,  at  the  request  of  many  members  of  the  Profession,  to  re-issue  the 
work  in  divisions  at  monthly  intervals. 

The  first  volume  is  now  ready  and  subscribers’  names  can  be  received. 
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SURGEON  TO  THE  ILLINOIS  CHARITABLE  EYE  AND  EAR  INFIRMARY;  OPHTHALMIC 
SURGEON  TO  THE  PRESBYTERIAN  HOSPITAL,  AND  TO  THE 
PROTESTANT  ORPHAN  ASYLUM,  CHICAGO. 

EXTRACT  FROM  PREFACE. 


(1885.; 


My  object  in  publishing  this  work  was  primarily  to  give  the  physicians 
engaged  in  general  practice  a book  of  reference  which  they  could  consult 
regarding  the  common  and  most  frequent  diseases  of  the  eye.  I also  hoped 
that  I could  induce  them  to  reflect  more  upon  the  various  morbid  processes,  and 
to  inquire  into  their  exciting  causes.  To  determine  this  etiological  relation  for 
each  individual  case  is  no  less  important  for  the  practising  physician  (on 
account  of  prognosis  and  therapy,  and  often,  too,  with  reference  to  questions  of 
sanitary  science  and  forensic  medicine)  than  to  find  out  in  which  part  of  the 
organ  the  disease  is  located,  what  anatomical  changes  have  taken  place,  and 
what  changes  are  still  likely  to  occur,  according  to  general  principles  and  our 
own  experience.  Such  has  been  the  aim  in  view  in  the  preparation  of  this  hook. 


Second  Edition , 8 vo,  Cloth , pp.  xvi.,  420.  Price  14s. 

SUGGESTIVE  THERAPEUTICS 

A TREATISE  ON  THE  NATURE  AND  USES 
OF  HYPNOTISM. 

By  H.  BERNHEIM,  M.D. 

PROFESSOR  IN  THE  FACULTY  OF  MEDICINE  AT  NANCY 
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EXTRACT  FROM  TRANSLATOR’S  PREFACE. 

I present  this  volume  to  the  English-speaking  Medical  public  in  the  belief 
that  it  throws  important  light  upon  a subject  which  has  too  long  been  mis- 
understood and  ignored. 

Hypnotism  is  no  longer  one  of  the  curiosities  of  Science ; it  is  a thera- 
peutic resource  of  unquestionable  value,  which  lies  at  the  hands  of  every 
medical  practitioner  who  is  willing  to  take  the  trouble  to  inquire  into  its 
nature,  and  the  manner  of  its  use. 

I do  not  claim  that  this  work  is  perfect,  for  it  doubtless  has  many 
imperfections ; but  it  appears  to  me  that  its  faults  are  faults  of  detail  rather 
than  of  principle.  What  I do  claim  for  it  is,  that  being  based  upon  the 
conscientious  and  well-directed  study  of  an  enormous  number  of  cases  by  an 
able  clinician,  it  may  justly  be  considered  the  most  scientific  and  important 
contribution  to  our  knowledge  of  Hypnotism  that  lias  yet  been  made. 
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EXTRACTS  FROM  PRESS  NOTICES. 

“ The  work  now  before  us  is  written  in  such  a plain  and  simple  style,  and  withal  is  so 
interesting,  as  to  invest  the  study  with  a charm  which  makes  it  difficult  for  one  to  put  down 
the  book  ; and  we  are  not  surprised  to  hear  that  it  has  rapidly  attained  wide  circulation.  It 
only  requires  to  be  known  to  become  a popular  class-book.” — Students’  Journal. 

“ A most  useful  addition  to  the  list  of  text-books  on  this  subject,  and  one  that  may  be 
highly  recommended  to  teachers  of  the  science.  The  illustrations  are  original  and  exceedingly 
good.” — Journal  of  Microscopy. 

“We  have  no  hesitation  in  stating  our  belief  that  this  is  the  best  Botanical  Text-Book 
for  medical  students  in  the  English  language.” — Bristol  Medical  Journal. 

“ To  a rare  faculty  for  simple  exposition  the  author  adds  a wide  acquaintance  with  the 
latest  developments  of  the  science,  and  he  contrives  to  carry  the  student  along  with  him  from 
the  enunciation  of  its  most  rudimentary  phenomena  and  principles  to  the  consideration  of 
its  highest  problems.  These  characteristics  of  the  work  have  been  faithfully  preserved  in  the 
present  translation.  . . . Altogether  the  work  is  not  only  an  excellent  text-book,  but  is 

admirably  adapted  to  serve  the  purposes  of  the  lay  reader.” — Scotsman. 

‘ A fascinating  book  on  a fascinating  subject  is  Mr  Geddes’  translation  of  Dr  Behrens’ 

1 Text-Book  of  Botany.’  The  author  of  this  volume  has  contrived  to  invest  its  learned  aspects 
with  something  of  the  romance  attaching  to  its  sentimental  associations.  He  builds  up  the 
science  from  its  elementary  facts  to  its  most  complicated  problems  in  a manner  interesting  tc 
follow  and  easy  to  master.  The  fertilisation  of  flowers  forms  the  subject  of  a delightful 
section.  Those  who  care  nothing  for  Botany  as  a science  can  scarcely  fail  to  enjoy  the  account 
of  such  things  as  given  in  these  pages  ; while  students  of  the  science  may  rest  assured  that, 
popular  as  the  style  of  this  work  is,  it  is  yet  thoroughly  trustworthy.”  — Literary  World. 

“In  every  respect  the  work  is  an  excellent  class-book,  and  we  have  no  doubt  tba*  it  will 
speedily  find  favour  with  teachers  and  students.” — Glasgow  Herald. 


Crown  8 vo,  Cloth,  pp.  xii.,  83,  Price  3s.  6d. 
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FOR  THE  USE  OF  STUDENTS  ATTENDING 
OPHTHALMIC  PRACTICE. 

BY 

GEORGE  A.  BERRY,  M.B.,  F.R.C.S.Ed., 

OPHTHALMIC  SURGEON,  EDINBURGH  ROYAL  INFIRMARY;  LECTURER  ON 
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In  Press , Second  Edition , 8 vo,  thoroughly  revised  and  illustrated  with 

?nany  additional  plates. 


DISEASES  OF  THE  EYE. 

A PRACTICAL  TREATISE  FOR  STUDENTS 
OF  OPHTHALMOLOGY. 


BY 

GEORGE  A.  BERRY,  M.B.,  RR.CS.Ed., 

OPHTHALMIC  SURGEON,  EDINBURGH  ROYAL  INFIRMARY  ; SENIOR  SURGEON, 

EDINBURGH  EYE  DISPENSARY;  LECTURER  ON  OPHTHALMOLOGY, 

ROYAL  COLLEGE  OF  SURGEONS,  EDINBURGH. 

(Pentland’s  Medical  Series — Volume  Second.) 


EXTRACTS  FROM  PRESS  NOTICES. 

“This  is  a good  hook,  written  by  a competent  man.  It  presents  the 
novelty  of  coloured  illustrations  introduced  into  the  text.  On  the  whole  the 
illustrations  are  good.  In  regard  to  the  text,  the  usual  topographical  arrange- 
ment is  followed.  Special  chapters  are  devoted  to  the  important  subjects  of 
Glaucoma,  Foreign  Bodies  in  the  Eye,  and  Sympathetic  Ophthalmia.  The 
operations  are  relegated  to  the  end  of  the  volume.  We  have  much  pleasure  in 
recommending  Mr.  Berry’s  work,  considering  it  to  be  a valuable  addition  to 
Ophthalmic  literature.” — The  Lancet. 


“ This  handsome  volume  is  one  of  the  most  attractive,  both  externally  and 
internally,  of  the  many  text-books  of  Ophthalmology  which  adorn  our  book- 
shelves. With  very  few  exceptions  the  drawings  are  the  best  that  we  are  able 
to  find  in  any  corresponding  handbook.  ...  We  wish  to  recommend  this  book 
as  one  which  can  be  read  with  both  pleasure  and  profit,  not  only  by  the 
student  beginning  the  subject,  but  also  by  the  specialist  practising  Ophthal- 
mology. It  must  be  regarded  as  a decided  and  creditable  addition  to  British 
Ophthalmic  literature.” — Dublin  Medical  Journal. 


“ We  have  no  hesitation  in  saying  that  in  many  respects  this  is  the  most 
advanced  text-book  which  has  yet  appeared  in  this  country  in  the  department 
of  medicine  of  which  it  treats. 


The  clinical  descriptions  are  clear,  and  for  the  most  part  well  pro- 
portioned to  the  practical  importance  of  the  subjects  treated.  One  of  the  best 
chapters  is  that  on  Glaucoma.  The  various  forms  of  this  mysterious  affection 
and  the  symptoms  and  signs  upon  which  the  diagnosis  rests,  are  all  carefully 
passed  in  review ; m each  case  their  causation  is  explained  or  discussed ; plates 
illustrative  of  the  typical,  external,  and  ophthalmoscopic  appearances,  as  well 
as  a characteristic  chart  of  the  field  of  vision,  are  judiciously  introduced 

Sot  less  interesting  is  the  chapter  on  Amblyopia,  Amaurosis,  and  other 
anomalies  of  vision. 

nf  lwtS  f Err°f  ,°f  Refraction  and  Accommodation,  Affections 

of  the  Oculo-Motor  Muscles,  and  the  Examination  of  the  Eye.  The  concluding 
section  is  devoted  to  operations.  The  descriptions  are  concise  and  thoroughly 
practical  Mr.  Berry  has  succeeded  in  conveying  his  meaning  in  direct  And 
vigorous  language,  and  the  whole  work  is  one  which  must  add  fresh  lustre  to 

Med£?jLi^mg  rePU“i°'1  ” S SOientiflC  ^-EdM^rgh 


In  two  very  handsome  Imperial  8z jo  volumes , containing  about  1600  pages. 

Price  50s.  nett , carriage  free. 
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Including  English,  French,  German,  Italian,  and  Latin  Technical  Terms 
used  in  Medicine  and  the  Collateral  Sciences,  and  a Series  of 
Tables  of  useful  data. 

By  JOHN  S.  BILLINGS,  A.M.,  M.D., 

LL.D.,  Harv.  and  Edin.,  D.C.L.,  Oxon., 

MEMBER  Or  THE  NATIONAL  ACADEMY  OF  SCIENCES,  BURGEON  U.  8.  A.,  ETC. 
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Frank  Baker,  M.D.  R.  Lorini,  M.D.  J.  H.  Kidder,  M.D.  William  Lee,  M.D. 

C.  8.  Minot,  M.D.  Washington  Matthews,  M.D.  W.  E.  Councilman,  M.D. 

(1890.] 


EXTRACTS  FROM  PRESS  NOTICES. 

From  The  Lancet,  5th  April  1890. — “ There  is,  perhaps,  no  medical  scientist  in  the 
civilised  world  more  competent  for  the  task  of  undertaking  a work  such  as  the  one  under 
notice  than  the  accomplished  author  whose  name  stands  first  upon  the  title-page  of  the 
‘ National  Medical  Dictionary.’  That  Dr.  Billings,  whose  ripe  scholarship  and  familiarity 
with  general  medical  literature  are  universally  acknowledged,  should  bestow  his  imprimatur 
upon  a work,  especially  of  the  class  to  which  this  belongs,  is  sufficient  to  guarantee  its 
excellence.  The  object  of  this  Dictionary,  as  set  forth  in  the  Preface,  is  to  furnish  to 
students  and  practitioners  of  medicine  a clear,  concise  definition  of  every  medical  term 
in  current  use  in  English,  French,  German,  and  Italian  literature,  including  the  Latin 
terminology  of  all  these  languages.’  Its  scope,  therefore,  is  one  which  will  at  once  satisfy 
the  student,  and  meet  all  the  requirements  of  the  medical  practitioner.  Clear  and  com- 
prehensive definitions  of  words  should  form  the  prime  feature  of  any  dictionary,  and  in 
this  one  the  chief  aim  seems  to  be  to  give  the  exact  signification,  and  the  different  meanings 
of  terms  in  use  in  medicine  and  the  collateral  sciences,  in  language  as  terse  as  is  compatible 
with  lucidity.  The  utmost  brevity  and  conciseness  have  been  kept  in  view.  The  work  is 
remarkable,  too,  for  its  fulness,  dealing,  as  it  does,  with  the  definitions  of  no  less  than 
84,844  words  and  phrases,  of  which  number  25,496  are  Latin,  9158  French,  16,708  German, 
and  6514  Italian.  The  enumerations  and  subdivisions  under  each  word-heading  are  strik- 
ingly complete,  as  regards  alike  the  English  tongue  and  the  languages  chiefly  employed  by 
ancient  and  modern  science.  It  is  impossible  to  do  justice  to  the  Dictionary  by  any  casual 
illustration.  Apart  from  the  boundless  stores  of  information  which  may  be  gained  by  the 
study  of  a good  dictionary,  one  is  enabled  by  the  work  under  notice  to  read  intelligently 
any  technical  treatise  in  either  of  the  four  chief  modern  languages.  There  cannot  be  two 
opinions  as  to  the  great  value  and  usefulness  of  this  Dictionary  as  a book  of  ready  reference 
for  all  sorts  and  conditions  of  medical  men.  So  far  as  we  have  been  able  to  see,  no  subject 
has  been  omitted,  and  in  respect  of  completeness  it  will  be  found  distinctly  superior  to  any 
medical  lexicon  yet  published.” 

From  The  International  Journal  of  the  Medical  Sciences,  April  1890. — “ Without 
disparagement  of  the  other  valuable  medical  dictionaries  already  in  use,  this  one  may  be 
fairly  said  to  be  the  most  desirable  for  possession  and  reference  by  both  students  and 
practitioners.  Dr.  Billings  would  have  been  the  choice  of  the  profession  for  such  a task, 
could  it  have  been  submitted  to  suffrage ; not  only  because  of  his  ability  and  medical 
scholarship,  recognised  with  the  highest  honours  at  home  and  abroad,  but  also  because  the 
immense  experience  of  the  superintendence  of  the  Index  Medicus  has  afforded  a special 
preparation  for  this  work.  The  judiciousness  of  his  selection  of  collaborators  is  shown 
by  the  general  excellence  of  the  definitions  given  throughout  the  two  volumes.  Cardinal 
virtues  in  a dictionary  are  clearness  and  sufficient  fulness,  without  redundance.  Generally, 
the  definitions  in  this  work  are  clear.  . . . Proportion  has  been,  almost  throughout,  well 
preserved ; it  does  not,  as  some  others  have  done,  show  a constant  ambition  to  grow  into  a 
cyclopaedia.  With  very  little  exception,  indeed,  the  orthography  and  pronunciation  of 
medical  terms  in  this  Dictionary  are  beyond  question.  We  could  render  no  higher  com- 
pliment to  such  a work  than  to  give  it  a minute,  if  it  even  seem  a hypercritical,  examina- 
tion. It  is  well  worthy  of  it ; as  it  is  also  of  a place  near  the  elbow  of  every  medical 
student,  and  on  a low-down  shelf  in  the  library  of  every  practitioner.” 


A detailed  Prospectus  will  be  sent  to  any  Address  on  application. 
YOUNG-  J.  PENTLAND,  EDINBURGH  AND  LONDON. 


Large  8 vo,  Cloth , pp.  xvi.,  783,  Price  25s.  Illustrated  with  226  Wood 
Engravings,  and  68  pages  of  Lithograph  Plates,  exhibiting  91  Figures — 317 
Illustratio?is  in  all. 


DISEASES  OF  THE  HEART 

AND  THORACIC  AORTA. 


BY 


BYROM  BRAMWELL,  M.D.,  F.R.C.P.Ed., 


LECTURER  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE,  AND  ON  PRACTICAL  MEDICINE  AND  MEDICAL 
DIAGNOSIS,  IN  THE  EXTRA-ACADEMICAL  SCHOOL  OF  MEDICINE,  EDINBURGH  ; 

ASSISTANT  PHYSICIAN  EDINBURGH  ROYAL  INFIRMARY. 

(1884.) 


EXTRACTS  FROM  PRESS  NOTICES. 

Fiom  the  Lancet.  In  this  elegant  and  profusely  illustrated  volume, 
Dr.  Bramwell  has  entered  a field  which  has  hitherto  been  so  worthily  occupied 
by  British  authors , and  we  cannot  but  admire  the  industry  and  care  which  he 
has  bestowed  upon  the  work.  As  it  stands,  it  may  fairly  be  taken  as  repre- 
senting the  standpoint  at  which  we  have  arrived  in  cardiac  physiology  and 
pathology , for  the  book  opens  with  an  extended  account  of  physiological  facts 
and  especially  the  advances  made  of  late  years  in  the  neuro-muscular  mechanism 
of  the  heart  and  blood-vessels.  Although  in  this  respect  physiological  research 
has  outstripped  clinical  and  pathological  observation,  Dr.  Bramwell  has,  we 
think,  done  wisely  m so  introducing  his  treatise,  and  has  thereby  greatly  added 
to  its  value.  ...  A chapter  on  thoracic  aneurism  terminates  a work  which 
from  the  scientific.  manner  in  which  the  subject  is  treated,  from  the  care  and 
discrimination  exhibited,  and  the  copious  elaborate  illustrations  with  which 
it  is  adorned,  is  one  which  will  advance  the  author’s  reputation  as  a most 
industrious  and  painstaking  clinical  observer.” 

From  the  Medical  Times.— “ Among  the  host  of  text-books  and  mono- 
graphs which  come  now  from  the  medical  press,  it  is  thoroughly  gratifying  to 
occasionally  find  some  which  do  not  bear  obvious  marks  of  being  written  either 
to  order  or  for  the  mere  sake  of  writing.  Neither  inaccuracy  nor  airing  of 
crotchets— two  faults  which  so  largely  disfigure  our  literature— can  he  charged 
against  the  work  which  is  now  before  us.  Those  who  have  read  Dr.  Bram- 
wells  previous  book  on  the  Spinal  Cord  would  rightly  expect  to  find  the  result 
of  careful  labours  set  forth  with  systematic  clearness  in  anything  that  came 

nn°H^l/en ' an<J  tliey^iU  n0t  ke  ^^PPointed  in  their  perusal  of  this  treatise 
feaS6S|  °1  th!  Heart‘  Although  this  book  deals  systematically  with 
the  subject,  and  therefore  contains  much  that  is  to  be  found  in  other  works  it 
has  two  characteristics  which  entirely  preclude  the  objection  that  it  is  super- 

texWiooks  ’ 72  gi1Vi  lfc  Mlght  t0  lank  am°ng  the  most  useful  of  Engbsh 
text-books.  In  the  first  place,  the  matter  is  arranged  with  great  clearness  and 

he  style  is  particularly  intelligible,  being  neither  redundant  nor  over-condensed 

In  the  second  place,  there  are  signs  throughout  the  work  that  it  is  not  simply 

careful  compdation,  but  that  the  author  has  thought  out  for  himself  the 

problems  he  discusses  find  has  made  the  subject  his  own  by  assiduous  work 

both  clinical  and  pathological.  The  book  ends  with  a most  valuable  one 

(chapter)  on  Diseases  of  the  Aorta,  in  which  good  use  is  made  of  rich  mtlm- 

logical  material  The  illustrations  are  of  great  merit,  and  cannot  fail  to  give 

thwnlfi  ldra  °f  the  comlltlofs  underlying  the  often  obscure  symptoms  of  intra- 
thoracic  disease.  A careful  perusal  of  this  work  will  well  repay  the  student 
and  refresh  the  memory  of  the  busy  practitioner." 


Nearly  Ready,  Royal  4A,  in  a series  of  28  Plates  from  Original  Drawings, 

with  Descriptive  Letterpress. 


ILLUSTRATIONS  OF  THE  NERVE  TRACTS 
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CRANIAL  NERVES  ARISING  THEREFROM. 

By  ALEXANDER  BRUCE,  M.D.,  F.R.C.P.En., 

LECTURER  ON  PATHOLOGY  IN  THE  SCHOOL  OP  MEDICINE,  EDINBURGH  ; ASSISTANT 
PHYSICIAN  (FORMERLY  PATHOLOGIST),.  EDINBURGH  ROYAL  INFIRMARY', 

PATHOLOGIST  TO  THE  ROYAL  HOSPITAL  FOR  SICK  CHILDREN. 


8 vo,  Cloth,  pp.  xvi.,  270,  with  116  Illustrations,  Price  14s. 
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LECTURER  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE  IN  THE  EXTRA-ACADEMICAL  SCHOOL  OF 
MEDICINE,  EDINBURGH;  ASSISTANT  PHYSICIAN  TO  THE  EDINBURGH  ROYAL  INFIRMARY. 

(1888.) 


Nearly  Ready,  Crown  8vo,  pp.  xvi.  520. 

Disease  in  Children: 

A Handy  Manual  for  Students  and  Practitioners. 

By  JAMES  CARMICHAEL,  M.D.,  F.R.C.P.Ed., 

PHYSICIAN,  ROYAL  HOSPITAL  FOR  SICK  CHILDREN  5 UNIVERSITY  LECTURER  ON 
DISEASE  IN  CHILDREN,  EDINBURGH. 

(Pentland's  Students'  Manuals.) 


In  press,  to  be  issued  in  Fasciculi  at  intervals  of  Two  Months. 
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By  H.  RADCLIFFE  CROCKER,  M.D.,  F.R.C.P. 

PHYSICIAN  TO  THE  DEPARTMENT  FOR  DISEASES  OF  THE  SKIN,  UNIVERSITY  COLLEGE  HOSPITAL, 
PHYSICIAN  TO  THE  EAST  LONDON  HOSPITAL  FOR  CHILDREN  EXAMINER 
IN  MEDICINE  AT  APOTHECARIES’  MALL,  LONDON. 


At- 


* Subscribers’  Names  can  now  be  received. 


THE  “COM PEND”  SERIES. 

A Series  of  Handbooks  to  assist  Students  preparing  for  Examinations. 


Compend  of  Human  Anatomy,  Including  the  Anatomy 
of  the  Viscera.  By  Samuel  0.  L.  Potter,  M.D.,  M.E.C.P.  (Bond.), 
Cooper  Medical  College,  San  Francisco.  Fifth  Edition,  revised  and 
enlarged,  Crown  8vo,  pp.  233,  with  117  engravings  and  16  full-page 
plates.  Price  5s. 

Compend  of  the  Practice  of  Medicine.  By  Daniel  E. 

Hughes,  M.D.,  late  Demonstrator  of  Clinical  Medicine  in  the 
Jefferson  Medical  College  of  Philadelphia.  Fourth  Edition,  re- 
vised and  enlarged,  Crown  8vo,  cloth,  pp.  328.  Price  7s.  6d. 

Compend  of  Obstetrics.  By  Henry  G.  Landis,  A.M.,  M.D., 

late  Professor  of  Obstetrics  and  Diseases  of  Women  in  Starling 
Medical  College.  Fourth  Edition,  thoroughly  revised,  enlarged, 
and  improved,  Crown  8vo,  cloth,  pp.  118,  with  17  illustrations’ 
Price  4s.  6d 

Compend  of  Human  Physiology.  By  Albert  P.  Bru- 
baker, A.M.,  M.D.,  Demonstrator  of  Physiologyin  Jefferson  Medical 
College.  Fourth  Edition,  thoroughly  revised,  Crown  8vo,  cloth, 
pp.  174,  with  16  illustrations  and  a Table  of  Physiological  Constants’ 
Price  4s.  6d. 


Compend  of  Surgery.  By  Orville  Horwitz,  B.S.,  M.D., 

Chief  of  the  Outdoor  Surgical  Department,  Jefferson  Medical 
College  Hospital.  Fourth  Edition,  revised,  Crown  8vo,  cloth 
pp.  272,  with  136  illustrations.  Price  5s. 

Compend  of  the  Diseases  of  the  Eye,  Including  Befrac- 
tion  and  Surgical  Operations.  By  L.  Webster  Fox,  M.D., 
Ophthalmic  Surgeon  to  the  Germantown  Hospital,  and  George 
M.  Gould,  M.D.  Second  Edition,  thoroughly  revised,  Crown  8vo, 
cloth,  pp.  164,  with  71  illustrations.  Price  4s.  6d. 

Compend  of  Gynaecology.  By  Henry  Morris,  M.D.,  late 

Demonstrator  of  Obstetrics  and  Diseases  of  Women  and  Children, 
Jefferson  Medical  College,  Philadelphia.  Crown  8vo,  cloth,  pp. 
178,  with  45  illustrations.  Price  4s.  6d. 

Compend  of  Diseases  of  Children.  By  Marcus  P. 

Hatheld  A.M.,  M.D,  Professor  of  Diseases  of  Children,  Chicago 

Medical  College.  Crown  8vo,  cloth,  pp.  186,  with  coloured  plate 
Price  4s.  6d. 


Compend  of  Equine  Anatomy  and  Physiology.  By 

V WmiR‘  ] ^LArU>  M'D■,  Professor  of  Equine  Anatomy  Hew 
Y°ik  CoHege  of  Veterinary  Surgeons.  Crown  8vo  cloth  nn  OfU 
with  29  illustrations.  Price  4s.  6d.  ’ PP'  205, 

Compend  of  Dental  Pathology  and  Dental  Medicine 

By  Geo.  W.  Warren,  D.D.S,  Clinical  Chief,  Pennsylval  College 

Price  J ed  U'gery-  Cr°™  8V°’  °l0th’  aiustS 


jn  8 Vo/s.  Royal  8 vo,  of  about  500  pages  each , Illustrated  with 
Wood  Engravings  in  the  Text,  and  numerous  full-page  Plates. 
Price  I2S.  6d.  per  Volume,  Carriage  Free. 


CYCLOPAEDIA 

OF  THE 

DISEASES  OF  CHILDREN 

MEDICAL  AND  SURGICAL 

THE  ARTICLES  WRITTEN  ESPECIALLY  FOR  THE  WORK  BY 
AMERICAN,  BRITISH,  AND  CANADIAN  AUTHORS. 

EDITED  BY 

JOHN  M.  KEATING,  M.D. 


THE  aim  of  the  Editor  of  these  volumes  has  been  to  present 
a Practical  Work,  appealing  to  the  Practitioner  who 
comes  in  daily  contact  with  disease  in  all  its  forms,  as 
well  as  a Cyclopaedia,  embodying  in  its  many  articles  the 
Science  of  Medicine  and  Surgery  so  far  as  they  relate  to  the 
subjects  in  view. 

Authors  on  both  sides  of  the  Atlantic  have  written  articles 
on  the  subject  with  which  they  are  most  familiar,  and  their 
views  will  be  accepted  as  the  latest  expression  of  scientific 
thought  and  practical  knowledge.  The  endeavour  throughout 
has  been  to  present  valuable  material  in  a well-digested, 
practical  style,  written  to  entertain  as  well  as  instruct  the 
reader.  A brief  consideration  of  the  subject-matter  will  at 
once  show  that  the  general  plan  of  the  work  has  been  so 
framed  as  to  render  it  a complete  and  invaluable  Text-book, 
as  well  as  an  unfailing  Work  of  Reference,  to  which  the 
Practitioner  may  at  all  times  turn  with  the  certainty  of 
finding  what  he  needs  in  its  most  recent  aspect. 

The  Contributors  have  been  allowed  to  introduce  such 
Illustrations  as  they  have  considered  would  add  to  the  value 
of  their  contributions.  These  have  been  reproduced  in  great 
part  from  original  drawings  and  photographs,  and  have  been 
printed  upon  a specially  prepared  plate  paper  and  inserted  as 
separate  sheets.  A large  number  of  original  Illustrations  and 
Diagrams  are  also  included  in  the  text. 

As  a work  of  which  every  Physician  may  feel  proud,  and 
in  which  every  Practitioner  possessing  it  will  find  a safe  and 
trustworthy  counsellor  in  the  daily  responsibilities  of  practice, 
the  Publisher  reasonably  anticipates  a large  demand. 
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♦- 

The  editors  are  impressed  with  the  belief  that  many  members 
of  the  profession  will  be  glad  of  the  opportunity  of  having,  in 
a digested  form,  the  views  and  teachings  of  the  most  distin- 
guished professors  and  lecturers  expressed  in  such  a way  as  to 
meet  their  every  - day  requirements.  There  are  but  few 
physicians  or  surgeons,  taking  an  active  interest  in  their 
profession,  but  would  be  glad  of  the  opportunity  of  post- 
graduate clinical  instruction.  The  present  enterprise  is 
expected  to  afford,  at  a small  cost,  the  opportunity  desired. 

The  aim  of  the  publishers  and  editors  is,  through  the 
medium  of  the  International  Clinics,  to  afford  to  practitioners 
the  advantages  of  practical  post-graduate  instruction,  and 
to  present  the  most  valuable  of  these  lectures  in  the  form 
of  concise  and  well -digested  articles,  systematically  arranged. 


A large  mass  of  useful  and  valuable  matter  has  been  collected, 
which  the  editors  are  now  arranging  and  preparing  for 
publication. 

These  lectures,  reported  by  competent  medical  steno- 
graphers, are  put  into  correct  form  by  the  editors,  and  are 
then  returned  to  the  authors  for  revision  and  correction. 
It  is  the  intention  of  the  editors  to  select  only  the  best, 
that  is  to  say,  the  most  really  valuable  of  the  lectures 
which  are  offered  for  publication.  The  reader  is  thus  put 
in  possession  of  the  approved  thoughts  and  the  latest  ideas 
of  the  most  eminent  teachers,  men  who,  by  their  ability, 
are  shaping  out  the  progress  of  medicine  in  its  rapid  develop- 
ment. 

The  contributors  are  men  of  established  reputation,  who 
recognise  the  necessity  and  importance  of  devoting  special 
attention  to  Diagnosis,  and  it  is  expected  that  Differential 
Diagnosis,  Prognosis,  and  Treatment  — more  especially  the 
latter — will,  in  every  instance,  be  fully  and  clearly  discussed. 

Most  of  the  prominent  teachers  in  the  Medical  Schools 
of  the  United  States,  Great  Britain,  and  Canada,  have 
promised  their  hearty  co-operation  and  support  to  make  the 
venture  a success. 

The  work  will  be  issued  at  quarterly  intervals,  and  each 
volume  will  consist  of  350  pages,  or  thereby,  8vo,  handsomely 
printed  m a beautifully  clear  type.  Photographs  illustrating 
the  more  important  cases  will  be  introduced  as  occasion 
demands.  They  will  be  printed  on  a specially  prepared 
paper  of  fine  quality,  and  inserted  as  separate  leaves. 

Subscriptions  are  received  for  one  year,  or  for  four  volumes, 
at  the  subscription  rate  of  12s.  6d.  per  volume,  carriage  free, 
l lie  volumes  payable  as  delivered. 


Third  Edition,  Revised  and  Enlarged,  8 vo,  Cloth,  gilt  top,  pp.  xx.,  641,  with 
Woodcut  and  9 double-page  Coloured  Illustrations,  Price  2IS. 


DISEASES  OF  THE  SKIN. 

A Manual  for  Students  and  Practitioners. 

BY 

W.  ALLAN  JAMIESON,  M.D.,  RR.CP.Ed., 

EXTKA  PHYSICIAN  FOR  DISEASES  OF  THE  SKIN,  EDINBURGH  ROYAL  INFIRMARY*,  CONSULTING  PHYSICIAN 
EDINBURGH  CITY  HOSPITAL;  LECTURER  ON  DISEASES  OF  THE  SKIN, 

SCHOOL  OF  MEDICINE,  EDINBURGH.  . ^ 

(1891.) 

(Pentland’s  Medical  Series,  Volume  First.) 


EXTRACTS  FROM  PRESS  NOTICES  OF  THE  FIRST  EDITION. 

“ This  is  the  first  volume  in  Pentland’s  Medical  Series.  It  does  credit  to  the  author, 
and  is  an  excellent  book  of  its  kind,  sound  in  matter,  thoughtful,  and  practical.  The  work 
is  especially  noticeable  for  the  excellent  style  of  the  author’s  writing,  and  for  a more  complete 
exposition  of  the  uses  of  many  remedies  and  methods  of  treatment  brought  forward  in  recent 
years  than  is  to  be  found  in  any  other  work.  Dr.  Jamieson  is  an  enthusiastic  supporter  of 
Unna’s  methods  and  preparations,  and  not  without  good  reason.  The  author’s  experience 
on  this  matter  will  be  very  acceptable  to  the  profession  in  these  islands.  After  a careful 
perusal  of  the  work,  we  can  heartily  recommend  it.” — The  Lancet. 

“ The  chief  charm  of  the  work,  as  a whole,  is  its  literary  style.  It  is  refreshing  to  read 
such  vigorous,  lucid  English,  without  one  ambiguous  line.  It  reminds  us  more  of  Watson’s 
Physic  than  any  more  recent  work.  We  have  had  the  greatest  possible  pleasure  in  reading 
this  book.  It  was  Lord  Bacon  who  said  that  1 some  books  are  to  be  tasted,  others  to  be 
swallowed,  and  some  few  to  be  chewed  and  digested.’  This  classical  work,  by  Dr.  Jamieson, 
is  one  of  the  last  class,  and  as  such  we  strongly  recommend  it  to  the  profession.” — British 
Medical  Journal. 

“Dr.  Jamieson’s  work  on  Diseases  of  the  Skin  appears  as  the  first  volume  of  Pentland’s 
Medical  Series,  and  it  is  difficult  to  imagine  that  a series  of  medical  manuals  could  have  been 
introduced  more  successfully  and  with  greater  promise.  So  many  manuals  on  diseases  of 
the  skin  have  lately  been  published,  that  a new  one,  to  possess  any  claim  to  be  read,  must 
afford  evidence  of  individuality.  A strong  claim  to  individuality  may  successfully  be  made 
in  connection  with  the  book  before  us.  Whilst  one  of  its  leading  features  is  that  it  contains 
references  to  the  most  recent  works  on  dermatology,  even  up  almost  to  the  very  date  of 
publication,  it  also  illustrates  types  of  skin  disease  and  methods  of  treatment  that  have  been 
observed  and  studied  by  Dr.  Jamieson  himself.  It  was  becoming  that  the  Edinburgh  school 
should  produce  a work  of  this  kind,  and  the  industry  and  ability  of  the  author  have  con- 
tributed to  the  production  of  a book  which  does  that  ancient  school  of  medical  learning 
credit.  We  must  refer  the  reader  to  the  work  itself,  which  we  cordially  recommend  to  his 
consideration  and  study.”— Practitioner. 

Dr.  Allan  Jamieson  is  well  known  to  all  our  readers  by  his  most  valuable  periscope  of 
Dermatology,  which  so  often  adorns  our  pages,  as  well  as  by  much  excellent  original  work. 
The  book  seems  to  fulfil,  in  a very  admirable  way,  all  the  purposes  for  which  it  is  intended. 
It  is  full,  yet  concise  enough  not  to  be  unwieldy.  It  is  arranged  in  a thoroughly  scientific 
manner,  and  yet  is  severely  practical.  Without  undervaluing  the  labours  or  neglecting  the 
classifications  of  other  writers,  Dr.  Jamieson  gives  his  own  opinions,  and  in  his  own  way. 
Excellent  illustrative  cases  give  a personal  interest  to  the  descriptions,  and  each  variety  of 
disease  is  so  carefully  painted  in  words  as  to  render  recognition  easy ; and  then  the  treatment, 
both  local  and  constitutional,  of  each  is  given  in  the  plainest  and  easiest  terms.  W e con- 
gratulate Dr.  Jamieson  and  the  Edinburgh  School,  in  which  he  is  such  a favourite  teacher, 
on  his  admirable  work.” — Edinburgh  Medical  Journal. 

“ If  the  practitioner  s library  is  to  contain  only  one  book  on  diseases  of  the  skin,  it 
would  be  well  furnished  with  this  book.” — Bristol  Medical  Journal. 

“ In  the  limits  of  a short  review,  it  would  be  impossible  to  do  full  justice  to  this  im- 
portant treatise  on  dermatology.  We  can  strongly  recommend  the  work  as  a standard  text- 
book on  diseases  of  the  skin,  and  one  which  will  not  only  prove  useful  to  the  student,  but 
will  also  serve  as  an  excellent  work  of  reference  for  the  practitioner.  All  the  illustrations 
are  well  executed.” — Liverpool  Medical  Journal. 
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rriHE  Work  consists  of  a series  of  Life-size  Plates,  exhibit- 
ing  Forty-five  Figures,  illustrating  all  the  essential 
types  of  the  disease  in  the  Male  and  Female,  including  those 
rarer  varieties  met  with  occasionally. 

The  Illustrations,  without  exception,  are  original.  They 
are  copied  from  paintings  of  cases  which  have  come  under  the 
Author’s  observation  during  the  past  few  years. 

The  chief  aim  of  this  Work  is  to  offer  to  the  Medical 
Profession  a series  of  Illustrations  which  may  prove  useful 
as  a reference  in  the  Diagnosis  of  Venereal  Diseases. 

To  Medical  Students  who  have  not  sufficient  time  nor 
opportunity  afforded  them  in  their  curriculum  for  the  system- 
atic study  of  the  multiform  expressions  of  Venereal  Diseases, 
it  is  hoped  that  this  Atlas  will  be  specially  serviceable. 

In  the  production  of  the  Plates  neither  labour  nor  ex- 
pense have  been  spared  to  reproduce  the  original  paintings 
with  accuracy  and  finish. 

Each  is  accompanied  by  a concise  and  clear  description  of 
the  conditions  portrayed. 

The  Atlas  is  printed  on  a thick  specially  prepared  paper, 
Folio  size,  15  x 11. 

To  afford  those  members  of  the  Profession  who  may  desire 
to  secure  the  Work  in  its  Serial  form  another  opportunity  of 
acquiring  it,  the  Publisher  has  decided  to  re-issue  it  in  Ten 
Fasciculi,  at  Monthly  intervals.  Each  Fasciculus  will  contain 
three  Illustrations,  with  descriptive  Letterpress,  and  aloim 
with  Fasciculus  X.  the  Title  Page,  List  of  Illustrations,  &c. 
will  be  supplied.  As  but  a limited  number  of  the  original 
copies  remain  for  sale,  early  application  is  recommended  & 


FOR  SALE  BY  SUBSCRIPTION  ONLY. 
VOLUME  FIRST,  JUST  READY. 


To  fa  issued  in  2 handsome  4 to  Volumes , of  over  350  pages  each,  illustrated 
with  upwards  of  100  fullfage  Facsimile  Chromo-Lithographic  Plates , 
reproduced  from  Photographs  taken  by  the  Author  of  his  own  Dissections, 
expressly  designed  and  prepared  for  this  Work , and  coloured  by  him 
after  Nature.  Price  per  Volume , 42s.  nett. 
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Notwithstanding  the  recent  and  great  advances  in  medical  education  and  the  necessarily 
resulting  increase  of  specialism  in  medical  practice,  little  has  been  done  to  present  the 
practical  aspects  of  Anatomy  in  a manner  commensurate  with  the  requirements  of  the 
physician  and  surgeon,  and  in  accordance  with  the  existing  state  of  the  science. 

In  the  present  work  the  Author  has  undertaken  to  afford  to  the  practitioner  and 
student  the  opportunity  of  seeing  carefully  and  scientifically  made  dissections  of  the  human 
body,  with  the  various  parts  displayed  in  their  natural  relations. 

While  expressing  his  profound  belief  that  the  best  text-book  on  the  Anatomy  of  the 
Human  Body  is,  and  always  will  be,  the  body  itself,  he  has  endeavoured  to  place  before  his 
readers  a series  of  facsimile  representations  with  a view  to  exhibiting  the  exact  Anatomy  of 
each  region. 

The  text  is  full  and  complete,  and  its  materials  represent  the  teaching  of  the  science  of 
to-day  in  its  most  advanced  and  best  approved  style. 

The  arrangement  of  the  subject  matter  is  novel  and  striking. 

The  one  object  which  the  Author  has  had  before  him  has  been  the  teaching  of  Anatomy 
by  the  most  effective  and  correct  method.  The  old  system  viewed  the  bones,  the  muscles, 
the  vessels,  and  the  nerves  as  so  many  distinct  structures,  and  this  method  is  still  very 
generally  adhered  to.  The  student  in  the  dissecting-room,  and  the  young  graduate  in  his 
early  practice,  are  thus  compelled  to  co-ordinate  the  acquired  anatomical  facts  as  best  they 
may,  and  to  bring  them  into  some  practical  shape,  usually,  however,  in  a manner  more  or 
less  imperfect.  Yet  nothing  can  be  more  important  to  either  surgeon  or  physician  than  a 
just  appreciation  of  the  relations  which  the  various  parts  and  organs  bear  to  one  another, 
and  the  application  of  this  knowledge  to  questions  of  diagnosis  and  treatment. 

While  it  cannot  be  fairly  said  that  a knowledge  of  any  one  part  of  the  human  economy 
is  intrinsically  more  valuable  than  that  of  any  other  part,  there  are  still  matters  of  prime 
importance  in  anatomical  study,  such  as  the  interdependence  and  the  mutual  relation  of 
associated  organs ; and  such  knowledge  can  be  obtained  only  by  conscientious  regional  study 
to  which  this  work  opens  the  way. 
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The  work  is  an  eminently  practical  one,  deals  with  diseases  from  the  most  modern  scientific 
standpoint,  and  is  in  every  way  thoroughly  up  to  the  times.  In  it  the  etiology,  symptoms, 
diagnosis,  prognosis,  treatment,  and  pathology  cf  diseases  are  fully  set  forth,  making  it  one 
of  the  most  thorough  and  scientific  text-books  on  the  subject  ever  presented  to  the  profession. 

Dr.  Osler’s  reputation  as  a writer,  clinician,  and  teacher  insures  to  the  reader  of  this  work 
a fund  of  information  so  arranged  and  classified  as  to  make  it  easily  available. 


OPINIONS  OF  THE  PRESS. 

“ T1_le  English-speaking  student  has  been  fortunate  in  his  text-books  of  medicine,  both  in 
this  and  in  the  past  generation.  Still,  the  number  of  such  text-books  of  the  first  rank  is 
limited,  and  the  announcement  that  Dr.  William  Osier  had  a systematic  work  on  general 
medicine  m the  press  raised  expectations  that  we  might  be  presented  with  another  real  text- 
book  Tne  reviewer  is  supposed  in  theory  to  come  to  his  task  with  a perfectly  unbiassed 
niincl,  but  with  Dr.  Osier  this  is  not  quite  possible.  He  has  done  such  good  work  that  the 
reader  is  prejudiced  in  his  favour ; we  expect  a masterly  production.  Have  we  received 
such  a work?  Only  time  can  answer  this  question,  but  we  suspect  that  the  reply  will  be  in 
the  affirmative.  r J 

“Dr.  Osier  has  written  throughout  from  the  standpoint  of  modern  pathology  and  of  the 
most  modern  methods  of  clinical  examination.  . . . There  are  not  many  novelties  of  classi- 
fication, which  is  well,  but  there  are  some  not  without  significance.  Dor  instance,  we  find 
tuberculosis  treated,  as  a whole,  under  one  heading,  and  placed,  as  it  ought  to  be,  among 
specific  infectious  diseases.  In  this  way,  the  reader,  whether  student  or  practitioner,  finds  a 
complete  picture  of  this  vastly  important  disease  placed  before  him  in  a continuous  essay. 

.,  As  a rule’  the  sty  e °[  the  book  is  business-like  though  distinctly  readable,  but  the 
author  allows  us  to  see  that  he  is  not  wanting  in  a feeling  for  literary  form 

“Diseases  of  the  Nervous  System  are  fully  treated.  The  customary  mode  of  arrange- 
ment has  been  generally  followed.  There  are  good  articles  on  cerebral  and  spinal  localisa- 
ion,  and  altogether  this  part  of  the  book  is  of  a thoroughly  practical  character,  well  suited 
to  the  needs  of  the  working  physician. 

1 he  book  is  provided  with  a copious  index,  and  appears  to  be  very  free  from  misprints 
and  errors  of  arrangement.  ’’—British  Medical  Journal. 

Thef  Pubhcatl0n  of  few  books  of  recent  times  has  been  awaited  with  so  much  interest 
as  that  of  the  present  volume,  and  few  works  upon  medicine  have  so  well  satisfied  those  who 
consulted  their  pages. 

,t,“A  dedicatory  tribute  to  the  memory  of  his  teachers  gives  evidence  of  the  author’s 
appreciation  of  the  value  and  responsibility  of  the  relation  of  teacher  and  pupil.  He  strikes 
the  key-note  of  his  own  methods  in  Medicine  in  the  platonic  statement  which  says  ‘ that 
an  arfc  wl.uch  considers  the  constitution  of  the  patient,  and  has  principles  of  action 
“l  fon  1,1  eacb  case.  He  then  proceeds  at  once  to  the  discussion  of  the  specific  iufec- 

1Sef‘Sf?’  anc\^rst  ^ese  typhoid  fever.  His  treatment  of  this  subject  is  a fair  illus- 

./  118  meth°d  m others.  The  definition  and  history  are  followed  by  etiology,  and 

am fmriv  nf  t-1,  e®criPtl°n  of  the  specific  germ  and  its  modes  of  conveyance.  The  morbid 
mil  ill  n 6 C lse^se  1.s  LLlt  erL  Wltb  reference  to  64  autopsies  conducted  by  the  author, 

disease  tha^hSTied ^by  thtfpages  “ * 10  a m0re  satisfactory  Picture  °f 

skilfnF°oLth0SVVh0  'T1!  t(?  know  the  facts  of  Modern  Medicine,  as  such  are  attained  by 
the  En<dtrHm?,Lond  l0glCal  deductl0n’  this  is  the  most  interesting  and  valuable  book  in 

unon  'ri1  laid  th°,S0  in  t1llu  F°fession,  who  find  enjoyment  in  the  study  of  Medicine 

* S“ti0"  “ the  treS90t  ’’  lnternaXirmil 
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OPINIONS  OF  THE  PRESS. 

“ So  many  obstetric  manuals  have  been  lately  issued  that  a fresh  one  is 
apt  to  be  very  critically  received.  This  book,  however,  will  at  once  assume  a 
high  rank  amongst  the  literature  of  this  department  of  medicine.  The  enormous 
amount  of  labour  and  research  that  has  been  expended  on  it  is  visible  in  every 
chapter. 

“To  the  obstetrician  one  cannot  over  estimate  the  advantage  of  having 
such  a book  for  reference,  containing  as  it  does  almost  every  important  question 
expressed  or  written. 

“ The  diagrams  are  most  excellent,  many  being  refreshingly  new  and 
original,  and  as  accurate  as  they  are  graphic. 

“ In  conclusion,  we  cordially  congratulate  the  author  on  the  result  of  his 
labours,  which  is  likely  to  be  of  such  real  and  lasting  benefit  to  his  fellow- 
practitioners  in  all  countries.” — Practitioner. 

“ The  work  proper  commences  with  a very  elaborate  description  of  the 
anatomy  and  physiology  of  the  female  reproductive  organs.  It  is  very  care- 
fully done,  and  the  illustrations  are  numerous  and  suggestive. 

“ The  various  stages  of  development  of  the  foetus  from  the  impregnated 
ovum  are  particularly  well  described,  and  in  addition  to  the  stock  drawings 
with  which  every  student  of  obstetrics  is  familiar,  there  are  several  which  are 
new  to  us,  which  aid  greatly  in  the  comprehension  of  this  complicated  process. 

_ “ Questions  such  as  the  nutrition  of  the  foetus  in  utero  are  discussed  and 
elucidated  by  frequent  references  to  the  most  recent  discoveries  and  hypotheses, 
and  the  whole  is  worked  up  in  a pleasant  style,  which  is  humorous  without 
ever  being  trivial. 

“It  is  satisfactory  to  see  that  the  advantages  of  abdominal  palpation  as 
an  aid  to  the  diagnosis  of  position  are  beginning  to  be  appreciated.  The  details 
of  the  procedure  are  given,  and  the  modus  operandi  is  made  clear  by  several 
woodcuts.  Hitherto  this  valuable  method  has  been  dismissed  with  a few  words, 
and  we  are  glad  to  see  the  lapsus  filled. 

“ In  conclusion,  the  book  is  considerably  above  the  average  work  on 
obstetrics,  and  is  valuable  both  for  study  and  reference.  There  are  no  less 
than  215  illustrations,  many  of  which  are  new,  and  the  index  is  unusually 
complete.” — British  Medical  Journal. 

“ Dr.  Parvin  is  to  be  congratulated  on  the  general  style  of  his  book,  which 
displays  extensive  reading  as  well  as  sound  practical  knowledge.  The  wood- 
cuts,  214  in  number,  are  lucid  and  well  executed.” — Medical  Press  and  Circular 
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A REFERENCE  HAND-BOOK 
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MEDICAL  SCIENCES, 

EMBRACING  THE  ENTIRE  RANGE  OF  SCIENTIFIC  AND  PRACTICAL 
MEDICINE  AND  ALLIED  SCIENCES  BY  VARIOUS  WRITERS 

EDITED  BY 

ALBERT  H.  BUCK,  M.D., 

NEW  YORK  CITY. 


The  Publisher  has  pleasure  in  announcing  that  this  Work,  differing  from 
all  others  issued  in  this  country,  and  calculated,  as  he  believes,  from  its  char- 
acter and  the  high  reputation  of  its  very  large  staff  of  learned  Contributors 
(over  300  in  number),  to  he  the  most  practical  and  generally  useful  work  to  all 
classes  of  the  Medical  Profession  of  any  hitherto  presented  to  their  notice,  is 
so  near  completion  that  the  First  Volume  is  now  ready  for  delivery,  and  the 
others  may  he  expected  to  appear  at  regular  intervals  of  two  months. 

The  Hand-Book  consists  of  a collection  of  concisely  written  Essays  on  all 
the  important  topics  belonging  to  the  broad  domain  of  Medicine,  Surgery,  and 
the  allied  Sciences.  Its  subject-matter  is  alphabetically  arranged,  admitting  of 
instant  and  ready  reference,  and  is  designed  to  cover  so  wide  a field  and  em- 
brace such  a variety  of  subjects  as  to  render  it  of  the  greatest  practical  utility, 
lot  only  to  general  Practitioners,  but  also  to  those  who  are  interested  in 
Special  Departments  of  Medical  Science.  The  various  Articles  have  been 
issigned  to  writers  who  are  recognised  by  universal  consent  as  most  competent 
to  handle  them. 

Illustrations  have  been  freely  introduced  wherever  they  will  serve  to 
elucidate  the  text,  and  special  pains  have  been  taken  to  secure  as  large  a pro- 
portion of  Original  Woodcuts  as  possible. 

The  following  summary  of  the  leading  Subjects  dealt  with  in  The  Hand- 
Book  will  afford  an  idea  of  the  extent  and  scope  of  the  Work,  but  it  is  im- 
possible within  the  limits  of  a Prospectus  to  do  more  than  give  a general  out- 
line of  the  contents.  To  secure  the  highest  order  of  excellence,  no  labour  or 
expense  has  been  spared. 

SUMMARY  OF  CONTENTS. 

Applied  Anatomy. — Biology,  Histology,  and  Experimental  Physiology. — Physiological 
and  Pathological  Chemistry.— Toxicology.— Pathological  Anatomy.— Hygiene  and  Public 
Health.— Military  and  Naval  Medicine,  Hygiene  and  Sanitary  Science.— Climatology,  Health 
Resorts,  and  Mineral  Springs.— Life  Insurance.— Medical  Jurisprudence.— General  Pathology 
and  Therapeutics,  and  Physical  Diagnosis. — Materia  Medica,  Medical  Botany,  and  Pharma- 
cology.—Poisonous  Insects  and  Reptiles.— Surgical  Pathology  and  General  Surgery  — 
Orthopedic  Surgery.  Dental  Pathology  and  Therapeutics.— Diseases  of  the  Mind  and 
Nervous  System.— Dermatology  and  Syphilis.— Laryngology  and  Diseases  of  the  Nose  and 
Throat. — Ophthalmology. — Otology.  &c.  &c. 
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“We  have  read  this  book  with  great  interest.  It  is  altogether  a work  of  much  practical 
value,  and  will  well  repay  perusal  by  the  practitioner.” — The  Practitioner. 

“We  can  heartily  recommend  this  work." —Birmingham  Medical  Review. 

“The  translator  has  succeeded  in  rendering  available  to  English  readers  a manual 
most  useful  for  their  guidance,  and  which  has  long  been  a desideratum.  It  is  handsomely 
produced,  and  is  furnished  with  a very  good  index.” — Hospital  Gazette. 
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The  favour  with  which  this  book  has  been  received  in  Germany,  and 
its  eminently  practical  and  concise  manner  of  dealing  with  the  different 
important  points  in  diagnosis,  seem  to  justify  its  translation  into  English. 
It  has  been  brought  down  to  the  latest  acquisitions  of  science,  thus  repre- 
senting the  most  advanced  views.  For  the  sake  of  clearness,  the  figures 
relating  to  weight,  measure,  length,  etc.,  as  well  as  the  dose  table  at  the 
end  of  the  book,  have  been  modified  to  conform  to  the  system  used  in 
England  and  America. 
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This  book  is  a companion  to  a course  of  Systematic  Zoology.  In  it  the  student  will 
find  illustrated  by  Diagram  or  Drawing,  the  structure  of  forms  selected  from  all  the  great 
classes  of  Vertebrates  and  Invertebrates,  and  the  illustrations  arranged  in  systematic 
order.  Our  design  is  to  help  the  student  of  Comparative  Anatomy  in  the  most  important 
and  most  difficult  part  of  a systematic  course  of  lectures. 
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SUMMARY  OF  CONTENTS . 
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Chapter  I. — Nerve  and  Muscle  poisons. 

Chatter  II. — Substances  which  through  their  molecular  properties  cause 
alterations  of  various  kinds  at  the  point  of  application. 

Chapter  III. — The  action  of  water  and  of  saline  solutions. 

Chapter  IV. — Chemical  cauterisation  by  means  of  acids,  halogens  and 
oxidising  substances. 
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Chapter  VII. — Digestive  ferments  and  food  stuffs. 

Chapter  VIII.— Remedies  acting  mechanically  and  physically. 


EXTRACTS  FROM  PRESS  NOTICES. 

“We  entertain  a very  high  opinion  of  this  book.  If  the  views  that  it  presents  of 
the  real  value  of  many  drugs  in  common  use  are  different  from  our  own,  and  often  dis- 
couraging, there  is  the  more  reason  that  we  should  make  ourselves  acquainted  with  them, 
coming  as  they  do  from  so  high  an  authority.  All  of  us  must  confess  that  in  therapeutics, 
at  least,  advance  must  come  as  well  in  the  direction  of  unlearning  and  forgetting  much 
of  what  we  have  been  taught,  as  in  that  of  acquiring  fresh  knowledge  of  a positive  kind. 
To  all  who  are  of  this  opinion,  and  who  are  interested  in  establishing  a more  stable 
foundation  for  our  methods  of  treatment  than  we  can  at  present  claim,  we  earnestly 
recommend  this  work,  from  which,  better  than  from  any  other  work  we  know,  they  will 
be  able  to  form  a correct  estimate  of  the  present  position  of  our  science.  The  English 
edition  is  in  the  form  of  a handsome,  beautifully  printed  volume,  which  it  is  a pleasure  to 
possess.  Dr.  Dixson  deserves  credit  for  the  carefulness  of  his  translation.” — The 
Practitioner. 

We  venture  to  prophesy  a great  success  for  this,  the  most  generally 
useful  book  on  the  subject  we  have  as  yet  seen.  The  author  seems  to  have  exhausted 
European  medical  literature  for  his  facts,  and  we  are  glad  to  see  acknowledgment  always 
made  to  the  quoted  author.  The  good  index  which  the  book  has  adds  greatly  to  its 
value,  and  to  those  engaged  in  actual  practice  we  heartily  commend  the  ‘ Pharmacology  ’ as 
one  of  the  most  valuable  books  on  drugs  published  during  the  decade.” — Medical  Press. 

“We  can  speak  in  the  very  highest  terms  of  the  intrinsic  merits  of  the  work.  The 
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IT  has  been  felt  for  some  time  that  the  want  in  this 
country  of  a Journal  dealing  specially  with  General 
and  Experimental  Pathology  has  militated  most  seriously 
against  the  free  interchange  of  ideas,  not  only  between 
English-speaking  pathologists,  but  also  between  British  and 
Foreign  workers. 

Although  the  Transactions  of  the  Pathological  Society 
deal  with  communications  which  are  brought  before  its 
members,  there  is  no  medium  in  which  longer  articles,  and 
especially  those  from  workers  throughout  the  United  King- 
dom and  abroad,  can  be  brought  before  a less  limited  circle 
of  readers.  It  has  been  thought  desirable,  therefore,  to 
found  a Journal  specially  devoted  to  the  publication  of 
original  contributions  on  General  Pathology,  Pathological 
Anatomy,  and  Experimental  Pathology,  including  Bacterio- 
l°gy.  These  articles  will,  of  course,  be  mainly  from  British 
Laboratories  and  Plospitals ; but  the  co-operation  of  many 
distinguished  Continental,  American,  and  Colonial  Patho- 


legists  has  been  obtained,  and  papers  written  or  edited  by 
them  will  be  placed  before  our  readers. 

In  order  to  increase  the  interest  and  extend  the  useful- 
ness of  the  Journal,  it  is  intended  that,  in  addition  to  original 
articles,  critical  summaries  of  work  done  in  special  depart- 
ments of  Pathology  and  Bacteriology  shall  from  time  to  time 
be  published.  All  articles  appearing  in  the  Journal  will  be 
signed. 

The  Journal  will  appear  at  least  four  times  a year,  but 
it  will  be  issued  more  frequently  if  necessary,  in  order  to 
ensure  publication  of  all  papers  as  early  as  possible  after 
they  are  received. 

The  numbers  issued  throughout  the  year  will  form  a 
volume,  royal  8vo,  of  about  500  pages.  It  will  be  printed 
on  good  paper,  and  will  be  freely  illustrated  with  Woodcuts 
and  Chromolithographs. 

Amongst  those  who  have  already  promised  to  collaborate 
are  the  following  : — - 


Sir  Henry  Acland,  Bart.,  Oxford. 
S.  Arloing,  Lyons. 

B.  Bang,  Copenhagen. 

Alex.  Barron,  Liverpool. 

W.  H.  Barrett,  Belfast. 

J.  Rose  Bradford,  London. 

Ch.  Bouchard,  Paris. 

H.  Buchner,  Munich. 

Angelo  Celli,  Rome. 

Sir  Charles  Cameron,  Dublin. 

J.  M.  Charcot,  Paris. 

A.  B.  Charrin,  Paris. 

A.  Chantemesse,  Paris. 

A.  Chauveau,  Paris. 

A . Watson  Cheyne,  London. 

H.  Chiari,  Prague. 

Sir  Andrew  Clark,  Bart.,  London. 
Joseph  Coats,  Glasgow. 

G.  F.  Crooke,  Birmingham. 

D.  Drummond,  Newcastle. 

S.  Delepine,  Manchester. 

J.  Dreschfeld,  Manchester. 

Von  Esmarch,  Koenigsberg. 

R.  H.  Fitz,  Boston. 

P.  Grawitz,  Greifswald. 

W.  S.  Greenfield,  Edinburgh. 

PI.  Heiberg,  Christiania. 

Victor  Horsley,  London. 

In  Hueppe,  Prague. 

J.  W.  Hulke,  London. 

O.  Israel,  Berlin. 

E.  H.  Jacob,  Leeds. 

E.  Klebs,  Zurich. 


Sir  Joseph  Lister,  Bart.,  London. 

0.  Lubarsch,  Rostock. 

P.  Marie,  Paris. 

E.  Metchnikoff,  Paris. 

F.  W.  Mott,  London. 

E.  Nocard,  Alfort. 

T.  Oliver,  Newcastle. 

J.  Orth,  Gbttingen. 

T.  Mitchell  Prudden,  New  York 
J.  F.  Payne,  London. 

J.  M.  Purser,  Dublin. 

J.  C.  Salomonsen,  Copenhagen. 

A.  M.  Stalker,  Dundee. 

J.  Burdon  Sanderson,  Oxford. 

S.  G.  Shattock,  London. 

C.  S.  Sherrington,  London. 

J.  Lindsay  Steven,  Glasgow. 

H.  Stilling,  Lausanne. 

1.  Straus,  Paris. 

T.  P.  Anderson  Stuart,  Sydney. 
R.  Thoma,  Dorpat. 

J.  Batty  Tuke,  Edinburgh. 

L.  Vaillard,  Paris. 

Rud.  Virchow,  Berlin. 

H.  Marshall  Ward,  Cooper’s  Hill. 
C.  Weigert,  Frankfort  a/M. 

A.  Weichselbaum,  Vienna. 

W.  I-I.  Welch,  Baltimore. 

Samuel  Wilks,  London. 

A.  E.  Wright,  London. 

Von  Zenker,  Erlangen. 

E.  Ziegler,  Freiburg. 
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OPINIONS  OF  THE  PRESS. 

From  the  Lancet.— “ This  is  essentially  a laboratory  hand-book,  and  its  publication 
should  do  much  to  extend  the  knowledge  of  the  methods  employed  in  the  detection, 
differentiation,  and  cultivation  of  septic  and  pathogenetic  micro-organisms,  which  claim 
so  much  attention  in  the  present  day.  The  chapters  devoted  to  ‘ Methods  ’ are  particu- 
larly detailed  and  precise,  so  that  no  one  who  faithfully  follows  the  directions  given  can  fail 
to  attain  results  which  are  as  convincing  in  their  demonstration  of  the  specific  differences 
of  these  minute  organisms  as  they  are  simple  in  the  production.  Too  much  praise  can 
hardly  be  awarded  to  the  very  beautiful  coloured  drawings,  particularly  those  of  various 
potato  and  gelatin  cultures  ; they  form  a special  feature  of  the  work,  and  in  their  fidelity 
supplement  in  an  admirable  manner  the  descriptions  of  the  text.  The  authors  will  have  no 
reason  to  regret  the  time  and  labour  expended  on  the  production  of  their  work,  which  is 
sure  to  be  widely  read  and  appreciated.” 

From  the  Medical  Press. — “ Bacillus  culture  is  the  humour  of  the  age,  and  the 
publication  of  the  volume  before  us  is  a wisely  conceived  and  practical  interpretation  of 
the  spirit  of  the  times.  While  it  is  possible  that,  in  certain  quarters,  too  great  significance 
has  been  ascribed  to  micro-organisms  as  etiological  factors  in  disease,  it  is  only  right  that 
every  encouragement  be  given  to  the  exact  study  of  the  question,  that  we  may  sift  the 
known  from  the  problematical,  and  by  a careful  induction  obtain  clearer  and  broader 
views  than  those  at  present  possible.  This  is  essentially  the  aim  of  the  present  work,  and 
we  gladly  welcome  its  appearance.  The  volume  is  richly  and  beautifully  illustrated  by 

numerous  drawings  in  colour  and  black  and  white.  They  are  certainly  the  finest  which 
have  yet  been  offered  to  the  student  in  this  field  of  the  scientific  world.  It  is  the  best 
guide  to  the  subject  with  which  we  are  acquainted,  either  in  English  or  in  any  other 
language.” 

From  the  Birmingham  Medical  Review. — “ Whatever  may  be  the  ultimate  position  of 
micro-organisms  in  pathology,  it  must  be  conceded  that  their  study  is  at  the  present  time 
the  duty  of  pathological  investigators,  and  therefore  a medical  guide  to  the  methods  of  this 
enquiry  is  an  opportune  publication,  especially  when,  as  in  the  present  instance,  it  is  the 
work  of  experts.  The  present  volume  deals  solely  with  the  methods  to  be  employed.  It  is 
admirably  arranged,  giving  very  full  details  of  all  necessary  apparatus,  etc.,  as  well  as  good 

drawings  of  the  different  organisms.  We  can  warmly  recommend  it  to  all  students  of 
Mycology.” 


